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Executive Summary 

This report presents the fourth five-year review conducted under the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) at Hunters Point Naval Shipyard (HPNS) in San 
Francisco, California.  The review was conducted in accordance with the “Navy and Marine Corps Policy for 
Conducting CERCLA Statutory Five-Year Reviews” (Department of the Navy [Navy], 2011b) and the 
U.S. Environmental Protection Agency’s (EPA) “Comprehensive Five-Year Review Guidance” (EPA, 2001), 
including supplemental documents (EPA, 2011, 2012a, and 2012b) and the “Five-Year Review 
Recommended Template, OLEM 9200.0-89” (EPA, 2016). 

HPNS is a closed military base located in southeastern San Francisco on a peninsula that extends to the east 
into San Francisco Bay.  HPNS currently consists of 846 acres:  403 acres on land and 443 acres under 
water in the San Francisco Bay.  HPNS is currently divided into nine parcels and two independent 
installation restoration (IR) sites:  Parcels B-1, B-2, C, D-1, E, E-2, F, G, and UC-3 and IR-07 and IR-18.  
HPNS formerly included Parcels A, D-2, UC-1, and UC-2, but they were transferred out of federal 
ownership to the City and County of San Francisco’s Office of Community Investment and Infrastructure, 
which is the successor agency to the San Francisco Redevelopment Agency. 

Records of Decision (RODs) have been completed for all parcels except Parcel F.  This fourth five-year 
review focuses on the parcels (specifically, B-1, B-2, C, D-1, D-2, E, E-2, G, UC-1, UC-2, and UC-3) where 
remedial actions (RAs) have been completed or are under way, including parcels that transferred out of 
Navy ownership within the last 5 years, and includes summary status information for all parcels, except 
former Parcel A.  Parcel A is not discussed in this report because the parcel required no action under 
CERCLA. 

This five-year review included interviews of personnel and community members, review of relevant 
documents and data, site inspections, and development of this Five-Year Review Report.  The purpose of 
this review was to evaluate the performance of remedies that have been implemented at HPNS to verify 
they remain protective of human health and the environment.  This Five-Year Review Report also states 
whether each remedy is or will be protective, identifies any deficiencies, and recommends actions for 
improvement if the remedy has not performed, or is not performing, as designed. 

This statutory five-year review is required by, and conducted according to, CERCLA Section (§) 121(c) and the 
National Oil and Hazardous Substances Pollution Contingency Plan at Title 40 Code of Federal Regulations 
§ 300.430(f)(4)(ii) because the selected remedies will not reduce contaminant concentrations to levels allowing 
for unlimited use and unrestricted exposure, and because RODs were signed after October 17, 1986.  The trigger 



Executive Summary 

IEJV-4804-0000-0006 ii 

date for this five-year review is the date of the third five-year review:  November 8, 2013 (TriEco-Tetra Tech 
Sustainable Resources Joint Venture, 2013b). 

The following five-year review summary form provides additional information on the results of the review 
assessment and the effectiveness of the remedies implemented at HPNS. 

 
 

SITE IDENTIFICATION 

Site Name:  Hunters Point Naval Shipyard 

EPA ID:  CA1170090087 

Region: 9 State: CA City/County: San Francisco/San Francisco 

SITE STATUS 

NPL Status: Final 

Multiple OUs? 
Yes 

Has the site achieved construction completion? 
No 

REVIEW STATUS 

Lead agency: Other Federal Agency 
[If “Other Federal Agency”, enter Agency name]:  Department of the Navy 

Author name (Federal or State Project Manager):  John Sourial 

Author affiliation:  Innovex-ERRG Joint Venture 

Review period: 11/1/2013 - 11/30/2018 

Date of site inspection: 1/29/2018 

Type of review: Statutory 

Review number: 4 

Triggering action date: 11/8/2013 

Due date (five years after triggering action date): 11/8/2018 
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Section 1. Introduction  

This report documents the results of the fourth five-year review conducted for Hunters Point Naval Shipyard 
(HPNS) in San Francisco, California.  The purpose of the fourth five-year review is to provide an update 
on the status of remedial actions (RAs) and post-RA activities implemented since the third five-year review, 
evaluate whether these RAs and post-RA activities are protective of human health and the environment, 
and assess the progress toward meeting the recommendations made in the third five-year review.  This 
fourth five-year review report also identifies issues found during this fourth five-year review and 
recommendations to address them.  The five-year review applies to all RAs selected pursuant to the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) Section (§) 121(c) 
and the National Oil and Hazardous Substances Pollution Contingency Plan (NCP).  CERCLA § 121(c) 
states: 

“If the President selects a remedial action that results in any hazardous substances, 
pollutants, or contaminants remaining at the site, the President shall review such 
remedial action no less often than each five years after the initiation of such remedial 
action to assure that human health and the environment are being protected by the 
remedial action being implemented.  In addition, if upon such review it is the judgment of 
the President that action is appropriate at such site in accordance with section [104] or 
[106], the President shall take or require such action.  The President shall report to the 
Congress a list of facilities for which such review is required, the results of all such 
reviews, and any actions taken as a result of such reviews.” 

This requirement is further interpreted in the NCP [Title 40 Code of Federal Regulations § 
300.430(f)(4)(ii)], which states: 

“If a remedial action is selected that results in hazardous substances, pollutants, or 
contaminants remaining at the site above levels that allow for unlimited use and 
unrestricted exposure, the lead agency shall review such action no less often than every 
five years after the initiation of the selected remedial action.” 

Consistent with Executive Order 12580, the Secretary of Defense is responsible for ensuring that five-year 
reviews are conducted at all qualifying U.S. Department of Defense cleanup sites.  The Department of the 
Navy (Navy) is authorized to conduct the five-year review for HPNS in accordance with CERCLA § 121 
and the NCP.   

This fourth five-year review was conducted for all parcels at HPNS (except Parcel A), and summarizes the 
significant work conducted by the Navy in collaboration with the regulatory agencies, including the U.S. 
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Environmental Protection Agency (EPA), the Department of Toxic Substances Control (DTSC), and the 
San Francisco Bay Regional Water Quality Control Board (Water Board).  This five-year review focuses 
on parcels (specifically, B-1, B-2, C, D-1, D-2, E, E-2, G, UC-1, UC-2, and UC-3) where RAs have been 
completed or are under way, including parcels that transferred out of Navy ownership within the last 
5 years, and includes summary status information for all parcels, except former Parcel A.  Parcel A is not 
discussed in this report because the parcel required no action under CERCLA. 

This review is triggered by the date of the third five-year review:  November 8, 2013 (TriEco-Tetra Tech 
Sustainable Resources Joint Venture [TriEco-Tt], 2013).  The review was conducted from December 2017 
through November 2018.   

Five-year reviews are required for HPNS because (1) ongoing and completed RAs have left contaminants 
in place above concentrations that would allow for unlimited use and unrestricted exposure and (2) the 
Records of Decision (RODs) were signed on or after October 17, 1986 (the effective date of the Superfund 
Amendments and Reauthorization Act).  This five-year review was conducted in accordance with the 
following guidance documents:  

 “Navy/Marine Corps Policy for Conducting Comprehensive Environmental Response, 
Compensation, and Liability Act Statutory Five-Year Reviews” (Navy, 2011b) 

 “Comprehensive Five-Year Review Guidance” (EPA, 2001) 

 “Five-Year Review Recommended Template, OLEM 9200.0-89” (EPA, 2016) 

 “Recommended Evaluation of Institutional Controls:  Supplement to the ‘Comprehensive Five-
Year Review Guidance,’ OSWER Directive 9355.7-18” (EPA, 2011) 

 “Memorandum:  Clarifying the Use of Protectiveness Determinations for Comprehensive 
Environmental Response, Compensation, and Liability Act Five-Year Reviews” (EPA, 2012a) 

 “Assessing Protectiveness at Sites for Vapor Intrusion, Supplement to the ‘Comprehensive Five-
Year Review Guidance,’ OSWER Directive 9200.2-84” (EPA, 2012b) 

Following this introduction, this five-year review report is organized in the following sections: 

 Section 2, Site Background, describes background information for HPNS, including location and 
physical characteristics, geography, topography, hydrostratigraphy, and land and resource use 

 Section 3, Response Action Summary, describes the basis for taking action, response actions 
taken before the RODs, and the status of implementation of RAs in each parcel 

 Section 4, Progress Since Last Five-Year Review, summarizes actions since the 2013 five-year 
review 

 Section 5, Five-Year Review Process, describes the components of the five-year review process, 
including community notification, involvement, and site interviews; document and data review; 
and site inspections 
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 Section 6, Technical Assessment, presents the analysis of whether the remedies are functioning as 
intended; whether the standards and to be considered (TBC) criteria, toxicity data, risk 
assessment methodology, and exposure assumptions are still valid, as well as whether the remedy 
is progressing as expected; and whether any other information has come to light that could call 
into question the protectiveness of the remedies  

 Section 7, Issues, Recommendations, and Other Findings, presents issues and provides 
recommended actions based on the technical assessment 

 Section 8, Protectiveness Statements, lists the protectiveness statement for each parcel 

 Section 9, Next Review, provides the schedule for the next five-year review 

Figures and tables are presented after Section 9.  Appendices containing supporting information are 
presented after the figures and tables.  Appendix A contains the list of references cited in this report and the 
documents that were reviewed in support of this five-year review.  Appendix B contains the regulatory 
agency interview and community member survey records.  Appendix C contains the checklists and 
photographic logs documenting the observations made during the site inspections.   
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Section 2. Site Background 

This section provides background information on HPNS.  General site conditions are discussed, including 
location and physical characteristics, geography, topography, hydrostratigraphy, and land and resource use.  
All background information summarized in this section is from the Third Five-Year Review Report 
(TriEco-Tt, 2013), unless otherwise noted. 

2.1. LOCATION AND PHYSICAL CHARACTERISTICS 

HPNS is located in the City and County of San Francisco, California (Figure 1).  HPNS encompasses 846 
acres (403 acres on land and 443 acres under water in San Francisco Bay) in southeastern San Francisco on 
a peninsula that extends east into San Francisco Bay (Figure 1).  HPNS is currently divided into nine parcels 
and two independent Installation Restoration (IR) sites:  Parcels B-1, B-2, C, D-1, E, E-2, F, G, and UC-3 
and IR-07 and IR-18 (Figure 2).  HPNS formerly included Parcels A, D-2, UC-1, and UC-2, but they have 
been transferred out of federal ownership to the City and County of San Francisco’s Office of Community 
Investment and Infrastructure (OCII), which is the successor agency to the San Francisco Redevelopment 
Agency (SFRA).  The approximate area of each parcel and IR site is listed below. 

Parcel or IR Site (Navy Property) Approximate Area (acres) 
B-1 27 

B-2 (including IR-07 and IR-18) 27 

C 74 

D-1 49 

E 126 

E-2 47 

F 443 

G 40 

UC-3 12 

Former Parcel (Non-Navy Property) Approximate Area (acres) 
A 75 

D-2 6.04 

UC-1 4 

UC-2 4 
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2.2. GEOGRAPHY 

In 1992, the Navy divided HPNS into five contiguous parcels (Parcels A through E).  In 1996, the Navy 
added a sixth parcel (Parcel F), which encompasses immediately adjacent areas of San Francisco Bay; 
Parcel F is referred to as the “offshore area.”  In 2004, the Navy divided Parcel E into two parcels (E and 
E-2) to facilitate closure of the Parcel E-2 landfill and its adjacent areas and transferred Parcel A to the 
OCII.  In 2008, the Navy subdivided Parcel D into four separate parcels (D-1, D-2, G, and UC-1) and 
separated the western edge of Parcel C to create Parcel UC-2; these changes were made to expedite closure 
and transfer of the new parcels.  In 2008, the Navy also separated the IR-07 and IR-18 (hereinafter referred 
to as “IR-07/18”) from the rest of Parcel B to expedite the remedy completion and transfer of these sites.  
In 2012, the Navy separated the Crisp Road roadway and adjacent areas of Parcel E to create Parcel UC-3.  
The UC-series parcels encompass mostly roadways and were created to facilitate the overall transfer and 
development of HPNS.  In 2013, following the issuance of the third five-year review report, the Navy 
subdivided Parcel B, excluding IR-07/18, into two separate parcels (B-1 and B-2) to accommodate varying 
property transfer schedules for different portions of the original parcel (Engineering/Remediation 
Resources Group, Inc. [ERRG], 2017).  In 2015, the Navy transferred Parcels D-2, UC-1, and UC-2 to the 
OCII.   

At each HPNS parcel, contaminated sites were designated as IR sites based on information developed 
during previous investigations.  IR sites were in most cases identified by a two-digit number (e.g., IR-02).  
Site characterization activities and sampling data were mostly planned and organized by IR site.  Figure 2 
shows the locations of the IR sites across HPNS.   

2.3. TOPOGRAPHY 

The topography of HPNS is characterized by a central hill (former Parcel A) and surrounding areas 
extending radially out to San Francisco Bay.  At the current parcels, ground surface elevations range from 
about 30 to 60 feet above mean sea level (msl) near their landward edges and slope down to 0 feet above 
msl as they meet the bay.  Large areas of HPNS are flat lowlands with elevations of about 10 to 15 feet 
above msl, where most of the base roads, buildings, and operating areas were built.  The Navy created most 
of the dry land portion of HPNS in the 1940s by excavating the hills surrounding the shipyard and using 
the resulting spoils to expand the shoreline into San Francisco Bay.  Some additional shoreline filling 
operations continued into the 1960s. 

Most of the shoreline at HPNS is constructed seawalls or dry docks.  The shorelines at all of IR-07 and 
portions of Parcels B-1 and B-2 are covered by shoreline protection materials consisting of engineered 
riprap (ERRG, 2012a and 2017; Innovex-ERRG Joint Venture [IEJV], 2018a).  The shorelines at most of 
Parcel E and all of Parcel E-2 are either unimproved or partially to completely covered by shoreline 
protection materials consisting of irregularly placed concrete rubble and debris.  Most upland areas are 
paved or covered by buildings, and the remaining unpaved areas support a ruderal habitat characterized by 
scattered to moderately dense growths of grasses and shrubs.  Small wetland areas exist in intertidal areas 
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at Parcels E and E-2 (Navy, 2013d and 2012, respectively).  The Remedial Action Completion Reports 
(RACRs) for IR-07/18 and Parcels B-1, B-2, C, and G and the RODs for Parcels D-1, E, and E-2 
(see Appendix A) further describe the current topography of these parcels. 

Shoreline and offshore areas at HPNS are considered environmentally sensitive areas, and effects to wildlife 
in environmentally sensitive areas were considered during the remedy selection and design process.  
Specifically, the selected remedies at Parcels B, E, and E-2 involve varying degrees of excavation of 
contaminated sediment to protect human health and the environment that require minor filling of onsite 
wetlands, the loss of which would be mitigated by the Navy (on site at Parcel E-2).  The Final Remedial 
Design (RD) Package for Parcel E-2 (ERRG, 2014f) details the Navy’s wetlands mitigation approach at 
HPNS. 

2.4. HYDROSTRATIGRAPHY 

The hydrostratigraphic units at HPNS include (1) the A-aquifer, (2) the B-aquifer, and (3) the bedrock 
water-bearing zone.  An aquitard composed of Bay Mud separates the A-aquifer from the B-aquifer across 
most of HPNS.  The hydrostratigraphic units at HPNS are generally described below. 

The A-aquifer primarily consists of heterogeneous Artificial Fill but may, in select areas of HPNS, also 
include the following underlying layers:  (1) Undifferentiated Upper Sands; (2) sandy units within the 
uppermost Bay Mud; and (3) the upper weathered bedrock zone.  The A-aquifer covers most of HPNS and 
ranges in thickness from a few feet to more than 50 feet.  The A-aquifer is generally unconfined throughout 
most of HPNS, but semi-confined conditions may exist in places where fine-grained sediments below the 
water table overlie more permeable materials.  Depths to groundwater range from about 5 to 20 feet below 
ground surface (bgs), with an average depth to groundwater of approximately 10 feet bgs. 

Bay Mud acts as an aquitard that typically separates the A-aquifer from the underlying B aquifer.  The Bay 
Mud deposits consist of highly plastic clay to sandy clay and generally thicken from 0 feet near the historical 
shoreline to more than 50 feet thick near the bay margin.  The Bay Mud aquitard is absent in several 
locations across HPNS and in areas of bedrock highs. 

The B-aquifer consists of Undifferentiated Sediments, in a sequence of relatively thick (about 30 to 40 feet), 
laterally continuous layers of sand and silty and clayey sand, which are separated by laterally continuous 
layers of silt and clay.  Layers of silts and clay overlie the lower portions of the B-aquifer; therefore, it is 
less likely to be affected by contamination from site activities.  The uppermost B-aquifer generally 
corresponds to the upper 20- to 40-foot-thick layer of sand and silty sand of Undifferentiated Sedimentary 
deposits.  The B-aquifer is generally confined by the Bay Mud aquitard, which separates it from the  
A-aquifer across most of HPNS.  In areas where the aquitard is absent, the A- and B-aquifers are in 
hydraulic communication and behave as a single aquifer. 
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Deeper portions of saturated fractured bedrock that are not in direct contact with the A- or B aquifers are 
hydrostratigraphically classified as the bedrock water-bearing zone.  The fractured, unweathered bedrock 
is not considered an aquifer because of its limited flow capability and low storage capacity. 

Primary sources of recharge for the A-aquifer are infiltration of precipitation and runoff, intrusion of bay 
water, horizontal flow of groundwater from upgradient areas, and vertical flow of water from the B-aquifer.  
The primary sources of recharge for the B-aquifer include infiltration of precipitation and runoff and 
horizontal groundwater flow from upgradient areas.  The bedrock water-bearing zone likely discharges into 
the B-aquifer at upgradient contacts and is recharged by infiltration of precipitation at landward outcrop 
areas. 

2.5. LAND AND RESOURCE USE 

This section discusses land and resource use at HPNS, including past and present land uses, anticipated 
future land uses, and surface water and groundwater use. 

2.5.1. Past and Present Land Uses 

Bethlehem Steel owned and operated HPNS as a commercial dry dock facility until 1939, when the Navy 
purchased the property.  Quays, docks, and support buildings were built on an expedited wartime schedule 
to support the shipyard’s mission of fleet repair and maintenance.  After the end of World War II, the Navy 
used the berthing facilities at HPNS for ships returning from the Pacific.  By 1951, HPNS shifted from 
operating as a general repair facility to specializing in submarine maintenance and repair.  However, the 
Navy continued to operate Pacific Fleet carrier overhaul and ship maintenance repair facilities at HPNS 
through the 1960s.  In addition to shipyard operations, the Naval Radiological Defense Laboratory (NRDL) 
occupied buildings at HPNS during the 1950s and 1960s to conduct practical and applied research on 
radiation decontamination methods and on the effects of radiation on living organisms and natural and 
synthetic materials.  The NRDL ceased operations in 1969.  Use of HPNS began to decline steadily in the 
late 1960s and early 1970s, and HPNS was disestablished as an active Naval facility in 1974 (Naval Sea 
Systems Command [NAVSEA], 2004). 

In 1976, the Navy leased 98 percent of HPNS to a private ship repair company, Triple A Machine Shop, 
Inc. (Triple A).  Triple A leased the property from July 1, 1976, to June 30, 1986.  During the lease period, 
Triple A used dry docks, berths, machine shops, power plants, various offices, and warehouses to repair 
commercial and Navy vessels.  Triple A also subleased portions of the property to various other businesses.  
In 1986, the Navy resumed occupancy of HPNS.  Many of the subtenants under Triple A’s lease remained 
tenants under the Navy’s reoccupancy in 1986.  Triple A vacated the property in March 1987.  Only a few 
tenants remain at HPNS, primarily the San Francisco Police Department (in Parcel E) and an artist colony 
(in Parcel B-1).   
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Various industrial activities at HPNS, including shipbuilding and repair, metal working, degreasing, 
painting, foundry operations, radiological research, and other industrial operations, have resulted in a broad 
distribution of chemicals in soil, soil gas, sediment, groundwater, and structures.  These chemicals include 
metals, volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs) (including 
polycyclic aromatic hydrocarbons [PAHs]), pesticides, polychlorinated biphenyls (PCBs), total petroleum 
hydrocarbons (TPH), and radionuclides. 

2.5.2. Future Land Uses 

The anticipated future use of HPNS is described in the City and County of San Francisco’s 2010 HPNS 
Redevelopment Plan (SFRA, 2010).  The redevelopment plan delineates “land use districts” in the 
subdivision of HPNS and describes the allowable uses within each land use district.  The principal uses 
within the various land use districts include residential; institutional; retail sales and services; office and 
industrial; multi-media and digital arts; athletic and recreational facilities; civic, arts, and entertainment; 
and parks and recreation and other open space uses (SFRA, 2010).    

2.5.3. Surface Water and Groundwater Use 

No permanent surface water features exist at HPNS.  Surface water runoff flows to nearby San Francisco 
Bay or infiltrates into the ground.  Groundwater beneath HPNS is not currently used for drinking water, 
irrigation, or industrial supply.  The City and County of San Francisco supplies drinking water to HPNS 
through its municipal supply from the Hetch Hetchy watershed in the Sierra Nevada.   

On September 25, 2003, Water Board staff concurred with the Navy that A-aquifer groundwater at HPNS 
meets the exception criteria in the State Water Resources Control Board (SWRCB) Resolution No. 88-63, 
“Sources of Drinking Water”1; therefore, groundwater in the A-aquifer is not suitable as a potential source 
of drinking water.  Likewise, on July 29, 2008, Water Board staff concurred with the Navy that B-aquifer 
groundwater in the central and southern area of Parcel C at HPNS meets the exception criteria in SWRCB 
Resolution No. 88-63, “Sources of Drinking Water”; therefore, groundwater in the B-aquifer at those 
locations is not suitable as a potential source of drinking water.   

Similar to the evaluation for SWRCB Resolution No. 88-63, the Navy concluded that maximum 
contaminant levels (MCLs) were not applicable or relevant and appropriate requirements (ARARs) for 
CERCLA cleanups at HPNS based on an evaluation of site-specific factors.  Results of the evaluation of 
site-specific factors showed that: 

 there is no historical or current use of groundwater as a water supply; 

 the City and County of San Francisco will not allow the use of groundwater for drinking water 
because the city prohibits installation of domestic wells within city boundaries; 

                                                      
1 https://www.waterboards.ca.gov/board_decisions/adopted_orders/resolutions/1988/rs1988_0063.pdf 

https://www.waterboards.ca.gov/board_decisions/adopted_orders/resolutions/1988/rs1988_0063.pdf
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 arsenic and other metals occur in A-aquifer groundwater at ambient levels that exceed MCLs, and 
the cost to reduce concentrations of these chemicals below MCLs would likely be prohibitive and 
it may be technically impracticable to do so; and 

 the proximity of saline groundwater and surface water from San Francisco Bay creates a high 
potential for saltwater intrusion if significant quantities are produced from the aquifer. 

Future drinking water is expected to continue to be supplied by the city’s municipal system.  The RODs for 
the various parcels that require RAs all require institutional controls (ICs) to prohibit the use of 
groundwater; and, consequently, future use of groundwater is expected to be prohibited, except for uses 
allowed by the RODs (e.g., maintenance of groundwater monitoring wells). 
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Section 3. Response Action Summary 

This section provides the framework for the response actions that have been undertaken at HPNS.  This 
section discusses the basis for taking action, summarizes the initial (pre-ROD) response actions that have 
occurred and the remedial action objectives (RAOs) and components of the selected remedy for each parcel, 
and describes the implementation status of the selected remedy for each parcel.   

3.1. BASIS FOR TAKING ACTION 

Chemicals of concern (COCs) in soil, sediment, soil gas, and groundwater pose potentially unacceptable 
risk to human health and the environment at HPNS.  Human health risk assessments (HHRAs) for the major 
parcels (i.e., B through F) evaluated exposures to industrial and construction workers, as well as potential 
future residents and recreational users.  Table 1 lists the COCs in contaminated media for each HPNS parcel 
(i.e., B through F) that have been found to pose a risk for carcinogens greater than 10-6 or for noncarcinogens 
with a hazard index (HI) greater than 1.  Note that the COCs listed in Table 1 were found to pose risks at 
the time of publication of the remedial investigations (RIs) for each parcel (including IR-07/18), but may 
no longer pose risks following the various response actions.   

Significant exposure pathways that resulted in the highest levels of risk to human health include exposure 
to metals and organic chemicals (especially PAHs and PCBs) in soil and exposure to VOCs in soil gas 
(from either soil or groundwater) via vapor intrusion into indoor air.  Exposure to radionuclides in soil or 
structures via direct radiation or windblown dust and exposure to VOCs in groundwater if used for domestic 
use also resulted in potentially unacceptable risks.  Exposure to metals, PAHs, PCBs, and pesticides in 
shoreline sediment resulted in the highest levels of risk to ecological receptors.   

3.2. RESPONSE ACTIONS 

The following is a chronology of the initial response actions that led up to the initiation of the CERCLA 
process at HPNS: 

 Between 1946 and 1948, the Radiological Safety Section and NRDL decontaminated and 
surveyed Operation Crossroads ships and HPNS berths and dry docks. 

 In 1955, the NRDL surveys to decommission NRDL buildings. 

 In 1969, NRDL conducted a survey for disestablishment of the NRDL. 

 Between 1984 and 1988, the Navy conducted multiple basewide investigations, including the 
initial assessment study, the confirmation study, and the Triple A investigation, to identify 
potential sources of contamination at HPNS.   
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 In January 1988, the predecessor to the DTSC (i.e., the Department of Health Services), issued a 
Remedial Action Order to the Navy and Triple A describing the storage and disposal of 
hazardous substances at HPNS and requiring them to prepare a scoping document, an RI and 
Feasibility Study (FS) Work Plan, and a Remedial Action Plan, and to implement the Remedial 
Action Plan.  The order listed the 11 sites identified during the confirmation study, 19 Triple A 
sites, and a PCB spill area.   

 In 1989, EPA placed HPNS on the National Priorities List, making it a Superfund site under 
CERCLA (as amended by the Superfund Amendments and Reauthorization Act).   

 In 1990, the Navy conducted a basewide inventory for HPNS sites that had not been adequately 
assessed by previous investigations, including buildings, utility lines, equipment that contained 
PCBs, and other sites determined to be potentially contaminated.  Forty sites were recommended 
for site inspections. 

 In 1991, the U.S. Department of Defense listed HPNS for closure.  Following remediation, the 
property was to be transferred to the City and County of San Francisco. 

 Between 1987 and 1991, the Navy conducted two basewide air quality investigations to evaluate 
air quality at HPNS.  The first study was a component of a risk assessment for a proposed 
housing area in Parcel A.  The second study was focused on the IR sites defined as of 1991. 

 In 1992, the Navy, EPA, and the California Environmental Protection Agency (CalEPA) signed a 
Federal Facility Agreement (FFA).  In the FFA, the 11 sites proposed for characterization during 
the confirmation study were reclassified within the RI/FS framework of CERCLA into Operable 
Units, because the Navy’s intent was to maintain HPNS as an active facility.  The focus of the 
FFA was subsequently changed to expedite transfer and public reuse of HPNS, so the Navy and 
regulatory agencies divided HPNS into geographic parcels (A through E). 

Several basewide response actions were started prior to the definition of the parcels in 1992, but completed 
after that time, as listed below. 

 Phase II and Phase III Radiological Investigations:  Between 1993 and 1997, the Navy conducted 
radiation surveys for soil, buildings, and structures across HPNS.  These investigations provided 
recommendations for remediation that were considered during development of the RIs. 

 Underground Storage Tank (UST) and Aboveground Storage Tank (AST) Closures:  Between 
1991 and 1993, the Navy removed or closed in place nearly 50 USTs and nearly 100 ASTs from 
across HPNS. 

 Sandblast Grit Fixation:  Between 1991 and 1995, the Navy collected nearly 5,000 tons of 
sandblast grit from multiple areas at HPNS.  The material was sent to an asphalt plant for reuse in 
an asphalt mix. 

Findings from these initial response actions were incorporated, as appropriate, into additional investigations 
and studies in each major parcel.   
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The remainder of this section briefly summarizes the primary pre-ROD activities for each of the major 
parcels (i.e., B through F) at HPNS.  Parcel A is not discussed in this report because the parcel required no 
action under CERCLA.   

3.2.1. Pre-ROD Activities and Remedy Selection at Parcel B (IR-07/18 and Parcels B-1 
and B-2) 

Activities associated with known or potential contaminant releases at Parcel B (which was later subdivided 
into IR-07/18 and Parcels B-1 and B-2) were identified, and environmental investigations were conducted 
to identify and assess the nature and extent of contaminants in the following media of concern:  (1) soil, 
shoreline sediment, and soil gas; (2) groundwater; and (3) radiologically impacted media (i.e., soil and 
above ground and underground structures).  Table 2 summarizes the pre-ROD response actions.  The pre-
ROD investigations and evaluations provided information to evaluate site risks, identify remediation goals 
(RGs), develop and evaluate remedial alternatives, and support the remedy selected in the original and 
amended RODs for Parcel B (Navy, 1997 and Navy 2009a). 

The original ROD for Parcel B was amended and finalized in 2009 to address shortcomings in the original 
selected remedy recognized during implementation (Navy, 2009a).  Amended RAOs were established to 
allow selection of a remedy that protects human health and the environment and is consistent with 
anticipated future land use.  The selected remedy consists of actions to remove or treat significant amounts 
of contamination and actions to contain the remaining contamination and prevent contact through future 
monitoring, maintenance, and implementation of ICs.  Table 3 summarizes the RAOs, as presented in the 
Amended ROD, and identifies the components of the selected remedy that address the RAOs.   

3.2.2. Pre-ROD Activities and Remedy Selection at Parcel C (Parcels C and UC-2) 

Activities associated with known or potential contaminant releases at Parcel C (which was later subdivided 
into Parcels C and UC-2) were identified, and environmental investigations were conducted to identify and 
assess the nature and extent of contaminants in the following media of concern at Parcel C:  (1) soil, (2) soil 
gas, (3) groundwater, and (4) radiologically impacted media.  Table 4 summarizes the pre-ROD response 
actions.  Parcel C was subdivided into Parcels C and UC-2 in 2009, prior to the issuance of any RODs.  As 
a result, there are multiple RODs to address the two parcels subdivided from the original Parcel C.  The 
pre-ROD investigations and evaluations provided sufficient information to evaluate site risks, identify RGs, 
develop and evaluate remedial alternatives, and support the remedy selected in the RODs for Parcels C and 
UC-2 (Navy, 2009d and 2010b).   

The ROD for Parcel C was finalized in September 2010 (Navy, 2010b).  The selected remedy consists of 
actions to remove or treat significant amounts of contamination and actions to contain the remaining 
contamination and prevent contact through future monitoring, maintenance, and implementation of ICs.  
Table 5 summarizes the RAOs, as presented in the ROD, and identifies the components of the selected 
remedy that address the RAOs.  In October 2014, the Navy prepared an Explanation of Significant 
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Differences (ESD) to the Final ROD to document changes to the approach for defining the extents of soil 
to be excavated from Parcel C (Navy, 2014b). 

The ROD for Parcel UC-2 was finalized in October 2009 (Navy, 2009d).  The selected remedy consists of 
actions to remove significant amounts of contamination and actions to contain the remaining contamination 
and prevent contact through future monitoring, maintenance, and implementation of ICs.  Table 6 
summarizes the RAOs, as presented in the ROD, and identifies the components of the selected remedy that 
will address the RAOs. 

3.2.3. Pre-ROD Activities and Remedy Selection at Parcel D (Parcels D-1, D-2, G, and UC-1) 

Activities associated with known or potential contaminant releases at Parcel D (which was later subdivided 
into Parcels D-1, D-2, G, and UC-1) were identified, and environmental investigations were conducted to 
identify and assess the nature and extent of contaminants in the following media of concern:  (1) soil, (2) soil 
gas, (3) groundwater, and (4) radiologically impacted media.  Table 7 summarizes the pre-ROD response 
actions.  Parcel D was subdivided into Parcels D-1, D-2, G, and UC-1 in 2008, prior to the issuance of any 
RODs.  As a result, there are multiple RODs to address the various parcels subdivided from the original 
Parcel D.  The pre-ROD investigations and evaluations provided sufficient information to evaluate site 
risks, identify RGs, develop and evaluate remedial alternatives, and support the remedy selected in the 
RODs for Parcels D-1, D-2, G, and UC-1 (Navy, 2009b, 2009c, and 2010a). 

The ROD for Parcels D-1 and UC-1 was finalized in July 2009 (Navy, 2009c).  The selected remedy consists 
of actions to remove or treat significant amounts of contamination and actions to contain the remaining 
contamination and prevent contact through future monitoring, maintenance, and implementation of ICs.  
Table 8 summarizes the RAOs, as presented in the amended ROD for Parcels D-1 and UC-1, and identifies 
the components of the selected remedy that will address the RAOs. 

The ROD for Parcel D-2 was finalized in August 2010 (Navy, 2010a).  The ROD concluded that no further 
action was necessary for Parcel D-2.  As a result, no RAOs were developed for Parcel D-2. 

The ROD for Parcel G was finalized in February 2009 (Navy, 2009b).  The selected remedy consists of 
actions to remove or treat significant amounts of contamination and actions to contain the remaining 
contamination and prevent contact through future monitoring, maintenance, and implementation of ICs.  
Table 9 summarizes the RAOs, as presented in the ROD for Parcel G, and identifies the components of the 
selected remedy that address the RAOs.   

The Final ROD for Parcel G placed residential land use restrictions on the areas of Parcel G previously 
planned for non-residential land use in the SFRA’s 1997 Redevelopment Plan, without determining whether 
residential land uses would be allowable.  After approval of the Final ROD, the SFRA adopted an updated 
Redevelopment Plan in 2010 that includes mixed-use development (including residential use) throughout 
the entire parcel, provided the use is consistent with land use restrictions (SFRA, 2010).   
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To support implementation of the 2010 Redevelopment Plan, the OCII prepared a feasibility assessment in 
November 2016 that analyzed the residual concentrations of COCs in soil using health-based regulatory 
standards to identify whether the residential land use restrictions could be reduced.  The feasibility 
assessment concluded that current site conditions are appropriate for residential use in most of Parcel G.  
The feasibility assessment also concluded that areas requiring residential land use restrictions could be 
reduced, provided that features of the selected remedy (e.g., durable covers and ICs with an operation and 
maintenance [O&M] plan) remain in place (Langan, 2016).  An ESD to the Final ROD was prepared in 
April 2017 to document the reduction in areas requiring residential land use restrictions, based on the 
recommendations of the feasibility assessment (Navy, 2017c).   

3.2.4. Pre-ROD Activities and Remedy Selection at Parcel E (Parcels E, E-2, and UC-3) 

Activities associated with known or potential contaminant releases at Parcel E (which was later subdivided 
into Parcels E, E-2, and UC-3) were identified, and environmental investigations were conducted to identify 
and assess the nature and extent of contaminants in the following media of concern at Parcel E:  (1) soil 
and shoreline sediment, (2) soil gas, (3) groundwater, (4) nonaqueous-phase liquid (NAPL) at IR-03, 
(5) landfill gas, and (6) radiologically impacted media.  Table 10 summarizes the pre-ROD response 
actions.  Parcel E-2 was subdivided from Parcel E in 2004.  Parcel UC-3 was subdivided from the remainder 
of Parcel E in 2013.  As a result, there are multiple RODs to address the various parcels subdivided from 
the original Parcel E.  The pre-ROD investigations and evaluations provided sufficient information to 
evaluate site risks, identify RGs, develop and evaluate remedial alternatives, and support the remedies 
selected in the RODs for Parcels E, E-2, and UC-3 (Navy, 2013d, 2012, and 2014a, respectively). 

The ROD for Parcel E was finalized in December 2013 (Navy, 2013d).  The selected remedy consists of 
actions to remove or treat significant amounts of contamination and actions to contain the remaining 
contamination and prevent contact through future monitoring, maintenance, and implementation of ICs.  
Table 11 summarizes the RAOs, as presented in the ROD for Parcel E, and identifies the components of 
the selected remedy that address the RAOs.   

The ROD for Parcel E-2 was finalized in November 2012 (Navy, 2012).  The selected remedy consists of 
actions to remove or treat significant amounts of contamination and actions to contain the remaining 
contamination and prevent contact through future monitoring, maintenance, and implementation of ICs.  
Table 12 summarizes the RAOs, as presented in the ROD for Parcel E-2, and identifies the components of 
the selected remedy that will address the RAOs.   

The ROD for Parcel UC-3 was finalized in January 2014 (Navy, 2014a).  The selected remedy consists of 
actions to remove or treat significant amounts of contamination and actions to contain the remaining 
contamination and prevent contact through future monitoring, maintenance, and implementation of ICs.  
Table 13 summarizes the RAOs, as presented in the ROD for Parcel UC-3, and identifies the components 
of the selected remedy that address the RAOs.     
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3.2.5. Pre-ROD Activities and Remedy Selection at Parcel F 

Activities associated with known or potential contaminant releases at Parcel F were identified, and 
environmental investigations were conducted to identify and assess the nature and extent of contamination.  
Table 14 summarizes the pre-ROD response actions at Parcel F.  The Proposed Plan for Parcel F was 
published in April 2018 (Navy, 2018), but the ROD for Parcel F has not been published to date. 

3.3. STATUS OF IMPLEMENTATION 

This section describes the general status of the development, implementation, and operation (as applicable) 
of the selected remedies at each HPNS parcel.  

3.3.1. IR-07/18 

3.3.1.1. RA Activities and Implementation of ICs 

The Navy published the Final RD Package for IR-07/18, which describes the basis of design for the final 
remedy, in January 2010 (ChaduxTt, 2010a).  The remedy components for each contaminated medium at 
IR-07/18 are described below. 

 Soil, Sediment, and Soil Gas:  The selected remedy for soil consists of (1) construction of a 
durable cover consisting of a 3-foot soil cover over areas requiring institutional controls (ARICs) 
for radionuclides; (2) construction of a durable cover consisting of a 2-foot soil cover over non-
radiological areas; (3) construction of a durable cover consisting of riprap revetment over the 
shoreline in IR-07; (4) long-term monitoring (LTM) of soil gas in areas where methane 
concentrations exceed RGs; and (5) ICs to restrict specific land uses and activities. 

 Groundwater:  The selected remedy for groundwater consists of (1) monitored natural 
attenuation (MNA) and (2) ICs to restrict specific land uses and activities. 

 Radiologically Impacted Media:  The selected remedy for radiologically impacted media 
consists of (1) conducting a surface scan for radioactive materials over all of IR-07/18; (2) 
excavation and offsite disposal of all radiological anomalies exceeding radiological RGs for 
residential soil to a depth of 1 foot; (3) installation of an orange demarcation layer (2 feet below 
the final cover surface) within the ARIC for radionuclides; (4) conducting a final surface scan for 
radioactive materials over the soil cover throughout IR-07/18; (5) short-term groundwater 
monitoring for radionuclides of concern; and (6) ICs to restrict specific land uses and restrict 
activities.   

Figure 3 identifies the locations of the major remedy components at IR-07/18.  Construction of the remedy 
at IR-07/18 began in June 2010 and was completed in September 2011 (ERRG, 2012a).  Construction tasks 
included excavating shoreline debris and sediment and constructing a revetment structure; radiological 
scanning of the subgrade surface; installing a soil cover; radiological scanning of the final cover surface; 
radiological screening and sampling of shoreline debris, shoreline sediment, and excavated soil; and 
installing fencing and warning signs. 
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The Navy completed a Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM) Class 1 
survey of the entire surface of IR-07/18, and the top 1 foot was remediated to levels specified in the 
Amended ROD (Navy, 2009a) to ensure a radiologically cleared surface prior to placement of the final 
cover. 

The shoreline revetment includes, from the bottom up, filter fabric, 6 to 12 inches of filter rock, and 2.5 to 
3 feet of riprap.  The filter fabric is designed to prevent migration of soil and sediment to San Francisco 
Bay; the filter rock and riprap layers protect the fabric from damage by wave action. 

A soil cover was constructed over most of the remaining surface of IR-07/18.  In the area identified in the 
Amended ROD as radiologically impacted (Navy 2009a), the cover includes, from the bottom up, 1 foot of 
clean imported soil, a demarcation layer that includes an orange geotextile and metallic demarcation tape 
placed over the fabric in a 10- by 10-foot grid, and 2 feet of clean imported soil.  In areas not identified as 
radiologically impacted, the cover is composed of 2 feet of clean imported soil.  The final cover includes 
surface completions for groundwater monitoring wells and methane monitoring probes, as well as storm 
water drainage features. 

An asphalt cover, rather than a 2-foot-thick soil cover, was constructed over a small area (about 60 feet by 
130 feet) in the northeastern corner of IR-07 to allow for a more gradual transition to the final asphalt cover 
in the adjoining area of Parcel B-1.  The asphalt cover included 2 inches of asphalt over 4 inches of 
aggregate base course. 

About 470 cubic yards of soil from the inland areas and additional sediment and debris (concrete, brick, 
and metal) from the shoreline were removed because cesium or radium concentrations exceeded the 
stringent release criteria or because the waste was unable to be scanned and thus was assumed to be low-
level radioactive waste (LLRW).  No radiological releases were confirmed, and no radiological devices 
were discovered during any of the radiological surveys.  In total, 109 LLRW bins (representing about 
1,970 tons of waste) were removed and disposed of off site as LLRW.  In addition, about 5,390 tons of 
nonhazardous waste and 2,940 tons of non-Resource Conservation and Recovery Act hazardous waste were 
removed and disposed of off site.  The California Department of Public Health (CDPH) completed further 
surface scans at IR-07/18, before and after the soil cover was installed.  CDPH concluded that there was no 
evidence or indication of radiological health and safety concerns based on surface gamma radiation in the 
surveyed areas of IR-07/18 (CDPH, 2013). 

Methane was not detected in any gas monitoring probe in samples collected semiannually since the probes 
were installed in November 2008 (Innovative Technical Solutions, Inc. [ITSI], 2010c; ERRG, 2012a).  The 
methane probes were decommissioned in 2012 (ERRG, 2012c). 

Land use restrictions were designed to limit exposure of future landowners or users of the property to 
hazardous substances and to maintain the integrity of the remedy.  The land use control (LUC) objectives 
will be met by controlling access to the property.  The site is currently, and will remain, enclosed by a 
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perimeter fence with locked gates until transfer to the OCII.  The activity and land use restrictions described 
in the LUC RD Report (ChaduxTt, 2010a) will be incorporated into the Quitclaim Deed and Covenant to 
Restrict Use of Property and will take effect upon transfer to OCII and issuance of those documents.   

3.3.1.2. LTM and Maintenance Activities 

Durable Cover Maintenance and IC Compliance 

Long-term maintenance requirements are detailed in the O&M Plan for IR-07/18 (ERRG, 2012d).  Major 
inspection items include: 

 Security:  Condition of fencing and signs, evidence of vandalism or unauthorized access, and 
condition of roads. 

 Soil Cover:  Evidence of settlement, cracking, or erosion; evidence of slope failure; signs of 
burrowing pests; adequacy of vegetative cover; signs of excessive traffic; obstructions in drainage 
swales and evidence of overflow or erosion; and demarcation layer not exposed. 

 Revetment:  Evidence of settlement, excessive traffic, or pests; evidence of vandalism or theft of 
armoring; evidence of wave overtopping; signs of scour or erosion at toe or flanks; and filter 
fabric not exposed. 

 Asphalt Cover:  Evidence of settlement, cracking, or holes; evidence of ponding; and evidence of 
excessive traffic. 

 Groundwater Monitoring Wells:  Evidence of damage or vandalism, presence of obstructions, and 
condition of locks and seals. 

 ICs:  No construction of residences or enclosed structures without authorization, no use of 
groundwater, no growing edible items, no land-disturbing activity or disturbance of remedy 
components (including no excavation beneath demarcation layer) without authorization, and no 
damage to security features.  (Note:  some restricted activities may be conducted provided the 
requirements of the LUC RD [ChaduxTt, 2010a] are followed.) 

Quarterly inspections were conducted in October 2011, January 2012, April 2012, and July 2012 during the 
first year of LTM and maintenance (ERRG, 2012c).  Quarterly inspections were conducted in October 
2012, January 2013, April 2013, and July 2013 during the second year of LTM and maintenance 
(ERRG, 2013h).   

The inspection frequency was reduced to semiannual following the second year of LTM and maintenance.  
Semiannual inspections were conducted in October 2013 and April 2014 during the third year of LTM and 
maintenance (ERRG, 2014i).   

The Navy did not formally inspect IR-07/18 in 2015 (i.e., the fourth year of LTM and maintenance) because 
it was in the process of securing a new O&M contract for the sites.  However, the Navy did perform informal 
inspections and maintenance to ensure the integrity of the remedy components.   
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In 2016, the Navy reduced the inspection and maintenance frequency to annually for IR-07/18.  The annual 
inspection event was conducted in April 2016 during the fifth year of LTM and maintenance, but was not 
formally documented.  No maintenance or repairs were performed in 2016.   

In 2017, the Navy shifted the annual inspections from the month of April to the month of October to align 
the inspections with the start of the wet season in the local area.  The Navy also revised its O&M procedures 
to distribute maintenance activities throughout the year, rather than just at the time of the annual inspections, 
to ensure the remedies are maintained appropriately.  For example, (1) mowing of the durable cover is 
performed in May to reduce the risk of fire hazard in the summer, (2) swales are cleaned of sediment and 
debris both before and after the rainy season to ensure proper function, and (3) fences are repaired 
throughout the year to maintain site security.  The most recent annual inspection was conducted in October 
2017 during the sixth year of LTM and maintenance (IEJV, 2018a), with the maintenance event occurring 
throughout 2017.  This approach was applied to all parcels in the O&M phase (i.e., Parcels B-1, B-2, C, 
and G). 

Throughout the first 6 years of LTM and maintenance, inspections generally concluded that the remedies 
remain intact and in good condition and they are functioning as intended.  Minor issues encountered 
included occasional vandalism of the fencing, identification of shallow animal burrows, and minor areas 
where poor vegetation growth occurred due to damage from site activities and drought.  Each of these items 
was addressed in a timely manner and in accordance with the O&M Plan (ERRG, 2012d). 

Each year since remedy completion, the Navy conducted inspections to verify continued compliance with 
the ICs applicable to IR-07/18.  The inspection reports certify that the ICs related to land and groundwater 
use restrictions are being implemented in accordance with the LUC RD (ChaduxTt, 2010a). 

Groundwater Monitoring 

Groundwater monitoring is conducted throughout HPNS under the Basewide Groundwater Monitoring 
Program (BGMP) (CE2-Kleinfelder Joint Venture [JV], 2011b and 2012c; Trevet, Inc., 2017a).  The BGMP 
includes quarterly monitoring of groundwater elevations to evaluate the direction and gradient of 
groundwater flow and sampling and analysis of COCs at varying frequencies.  Periodic monitoring reports 
(referenced in Appendix A) are published that describe the monitoring results and compare the results to 
the RGs or trigger levels (TLs) to verify the RAOs for groundwater are being met.  TLs were established 
for protection of the beneficial uses of the bay, including ecological receptors. 

The current monitoring program includes semiannual sampling of two monitoring wells (IR07MW24 and 
IR07MW26A) near the San Francisco Bay margin.  These wells are monitored to ensure that COCs in 
groundwater do not migrate to the bay at concentrations that adversely impact ecological receptors 
(Navy, 2009a).   
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The Amended ROD (Navy, 2009a) identified monitoring for the following COCs at IR-07/18:  metals 
(chromium VI, copper, lead, mercury, nickel, and selenium) and radionuclides (cesium-137, plutonium-239, 
radium-226, and strontium-90).  Since at least 2004, COC concentrations have generally remained below their 
respective TLs (Trevet, Inc., 2018).  However, lead concentrations exceeded the RG of 14.44 micrograms per 
liter (µg/L) during one sampling event (September 2017).  This is the first time lead concentrations have 
exceeded the RG in the past 10 years.   

Monitoring will continue in IR-07/18 in accordance with the RAMP (ChaduxTt, 2010a) and any subsequent 
modifications made under the BGMP until RGs or TLs are met consistently or until RAOs have been met 
through other means. 

3.3.2. Parcels B-1 and B-2 

3.3.2.1. RA Activities and Implementation of ICs 

The Navy published the Final RD Package for Parcels B-1 and B-2, which describes the basis of design for 
the final remedy, in December 2010 (ChaduxTt, 2010d).  The RD was subsequently revised, including a 
revision to the LUC RD completed in July 2011 (ChaduxTt, 2011e and 2011f) and an amendment in 
September 2012 to address revisions to the revetment design based on an updated stability analysis using 
new geotechnical data (ChaduxTt, 2012c).  The remedy components for each contaminated medium at 
Parcels B-1 and B-2 are described below. 

 Soil, Sediment, and Soil Gas:  The selected remedy for soil, sediment, and soil gas consists of 
(1) excavation of soil hot spots where COCs exceeded RGs; (2) construction of a durable cover 
consisting of a 2-foot soil cover; (3) construction of a durable cover consisting of riprap 
revetment; (4) construction of a durable cover consisting of 4 inches of aggregate base course 
overlain by 2 inches of asphaltic concrete; (5) restoration of cracks and penetrations in building 
foundations; (6) implementation of soil vapor extraction (SVE) at IR-10 to reduce VOC 
concentrations in soil; and (7) ICs to restrict specific land uses and activities. 

 Groundwater:  The selected remedy for groundwater consists of (1) treatment of VOCs in 
groundwater at IR-10 through injection of a biological amendment, (2) MNA for remaining 
VOCs and LTM for metals in groundwater, and (3) ICs to restrict specific land uses and 
activities. 

 Radiologically Impacted Media:  The selected remedy for radiologically impacted media 
consists of (1) decontamination or dismantling and offsite disposal of radiologically impacted 
structures; (2) excavation and offsite disposal of radiologically impacted storm drain and sanitary 
sewer lines and soil from adjacent impacted areas; and (3) survey and obtain unrestricted release 
of buildings, former building sites, and radiologically impacted areas.  

Figures 4 and 5 identify the locations of major remedy components at Parcels B-1 and B-2.  Construction 
of the remedies in Parcels B-1 and B-2 was phased.  Hot spot removal was performed between August 2010 
and May 2011 (ERRG, 2011).  Other RA activities (durable cover construction, SVE in IR-10 and 
groundwater injection in IR-10) began in November 2012.  The construction of durable covers was 
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completed in September 2013 at Parcel B-1 (ERRG, 2017) and in May 2015 at Parcel B-2 (IEJV, 2018b).  
The SVE system was constructed between December 2012 and May 2013, and operation of the SVE system 
is ongoing.  Polylactate injection in groundwater at IR-10 was performed between February and March 
2013, and post-injection performance monitoring is ongoing.   

In total, 143 loose cubic yards of soil was excavated from three hot spot areas in Parcels B-1 and B-2, to 
address lead and PAHs in soil, and disposed of off site (ERRG, 2011).  Excavations were backfilled with 
clean imported soil.  

Shoreline revetment was constructed along approximately 1,800 linear feet of shoreline at IR-23 and IR-26 
(ERRG, 2017; IEJV, 2018b).  An unforeseen discovery of TPH contamination along a 230-foot section of 
the IR-26 shoreline (in Parcel B-2) delayed completion of the revetment to allow for the TPH contamination 
to be delineated and removed.  The shoreline revetment includes, from the bottom up, filter fabric, 6 to 
12 inches of filter rock, and 2.5 to 3 feet of riprap.  The filter fabric is designed to prevent migration of soil 
and sediment to San Francisco Bay; the filter rock and riprap layers protect the fabric from damage by wave 
action. 

A soil cover was constructed on the hillside portions of Parcel B-1 (ERRG, 2017).  The soil cover is 
composed of 2 feet of clean imported soil.  The soil cover includes surface completions for groundwater 
monitoring wells and stormwater drainage features. 

An asphalt cover was constructed over the remaining upland areas of Parcels B-1 and B-2 (ERRG, 2017; 
IEJV, 2018b).  The asphalt cover consists of 4 inches of aggregate base course overlain by 2 inches of 
asphaltic concrete.  Drainage features such as swales, diversion berms, catch basins, and storm drain pipes 
were incorporated into the asphalt cover to convey stormwater off site. 

Cracks and penetrations in building foundations were repaired using a variety of materials, such as concrete, 
non-shrink grout, and asphaltic concrete, to prevent access to underlying soil (ERRG, 2017; IEJV, 2018b).  
Additionally, access to soil under buildings (e.g., crawl spaces) was blocked with durable wire mesh. 

The existing SVE system in Building 123 at IR-10 consists of a blower, blower motor, electrical panel, 
SVE wells, vapor monitoring wells, liquid/air separator, transfer pump, liquid storage tank, connection 
hoses, level switches, system interlocks and controls, and gauges.  As part of the RA, the existing SVE 
system was expanded to include three new SVE wells to maximize the removal of VOCs from the 
subsurface beneath Building 123.  The system was also repaired, tested, and recommissioned for operation 
prior to its startup in March 2013.  The information will be documented in a future RACR for IR-10.   

System operation is ongoing, and approximately 18.5 pounds of VOCs (including 18 pounds of 
trichloroethene [TCE]) have been removed from the subsurface to date.  In 2017, the system was modified 
to include a variable frequency motor drive to improve control over the vacuum pressure applied by the 
system’s blower.  System operation is monitored and optimized, as required, to maximize its removal 
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efficiency.  Optimization measures include targeted operation of SVE wells in the areas of highest 
contaminant concentrations, pulsed and cycled operations of extraction wells, and passive air venting.  SVE 
operations to date have revealed that the system is operating in diffusion-limited soil conditions, which 
limits the efficacy of mass removal and results in long rebound times (IEJV, 2017).   

Approximately 2,658 pound of polylactate hydrogen release compound primer and 5,490 pounds of 
polylactate hydrogen release compound were injected into 45 groundwater injection points in March 2013 
using an injection tool drill rig.  Approximately 152 pounds of polylactate substrate was injected at each 
location (approximately 7.6 pounds of polylactate substrate per vertical foot).  Post-injection monitoring is 
currently ongoing under the BGMP.  The information will be documented in a future RACR for IR-10. 

The Third Five-Year Review Report identified an issue regarding mercury concentrations in groundwater 
within Parcel B-2 (at IR-26 wells IR26MW49A and IR26MW51A) (TriEco-Tt, 2013b).  Mercury remained 
in groundwater at concentrations greater than the TLs despite (1) a removal action conducted from 2000 to 
2001 to remove 5,178 cubic yards of mercury-contaminated soil from the area to a maximum depth of 
10 feet bgs and (2) a time-critical removal action (TCRA) conducted in 2008 to remove 4,500 cubic yards 
mercury-contaminated soil to a maximum depth of 16 feet bgs.  The Third Five-Year Review Report 
recommended that (1) groundwater at wells IR26MW49A and IR26MW51A should continue to be 
monitored semiannually for mercury to evaluate the trend in mercury concentrations, and (2) the mass flux 
of mercury into the bay in the vicinity of wells IR26MW49A and IR26MW51A should be evaluated 
(TriEco-Tt, 2013b).  Since 2013, groundwater continues to be monitored for mercury at bay margin wells 
(including wells IR26MW49A and IR26MW51A) under the BGMP.  Additionally, in 2015, an evaluation 
was conducted at IR-26 to estimate the mass discharge of mercury to the bay via groundwater transport 
(TriEco-Tt, 2016).  In-situ treatment of mercury using a stabilizing agent is currently underway 
(KMEA MACTEC Joint Venture, 2017) to minimize migration of mercury in groundwater to the bay.  The 
results of groundwater treatment and performance monitoring for mercury at IR-26 will be reported in a 
future Remedial Action Completion Report (RACR). 

Radiological remediation was started in 2006 and completed in 2010 under a basewide TCRA (Navy, 2006).  
In total, 65,184 cubic yards of soil was removed from 24,826 linear feet of sanitary sewer and storm drain 
lines; approximately 2,910 cubic yards of soil was disposed of off site as LLRW.  Six radiologically 
impacted buildings (103, 113, 113A, 130, 140, and 146), three former building sites (114, 142, and 157), 
and the Building 140 discharge channel were screened and remediated (Tetra Tech EC, Inc. [TtEC], 2012a).  
All radiological work is currently being reviewed to determine if current site conditions are compliant with 
the RAOs. 

3.3.2.2. LTM and Maintenance Activities  

Durable Cover Maintenance and IC Compliance 

Long-term maintenance requirements are detailed in the O&M Plans for Parcels B-1 and B-2 (ERRG, 2016; 
IEJV, 2018c).  Major inspection items include: 
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 Security:  Condition of fencing and signs, evidence of vandalism or unauthorized access, and 
condition of roads. 

 Soil Cover:  Evidence of settlement, cracking, or erosion; evidence of slope failure; signs of 
burrowing pests; adequacy of vegetative cover; signs of excessive traffic; and obstructions in 
drainage swales and evidence of overflow or erosion. 

 Revetment:  Evidence of settlement, excessive traffic, or pests; evidence of vandalism or theft of 
armoring; evidence of wave overtopping; signs of scour or erosion at toe or flanks; and filter 
fabric not exposed. 

 Asphalt Cover:  Evidence of settlement, cracking, or holes; evidence of ponding; and evidence of 
excessive traffic. 

 Groundwater Monitoring Wells:  Evidence of damage or vandalism, presence of obstructions, and 
condition of locks and seals. 

 ICs:  No construction of residences or enclosed structures without authorization, no use of 
groundwater, no growing edible items, no land-disturbing activity or disturbance of remedy 
components without authorization, and no damage to security features.  (Note:  Some restricted 
activities may be conducted provided that the requirements of the LUC RD [ChaduxTt, 2011e 
and 2011f] are followed.) 

Although RACRs were not published until January 2017 and April 2018 for Parcels B-1 and B-2, 
respectively, the Navy conducted quarterly inspections and maintenance events for constructed components 
of the durable covers remedy in January, April, July, and October 2014 (ERRG, 2014b, 2014d, 2014e, and 
2014j).  The inspection, maintenance, and monitoring programs were implemented early to ensure the 
durable cover components remained intact and operated as intended following their construction.   

The inspection frequency was reduced to semiannually following the first year of LTM and maintenance.  
Inspections and maintenance were performed semiannually in April and October 2015 (ERRG, 2015g and 2015j).  

The Navy did not formally inspect Parcels B-1 and B-2 in 2015 (i.e., the third year of LTM and 
maintenance) because it was in the process of securing a new O&M contract for the sites.  However, the 
Navy did perform informal inspections and maintenance to ensure the integrity of the completed remedy 
components.   

The inspection frequency was reduced to annually following the third year of LTM and maintenance.  O&M 
activities were realigned to match those described for IR-07/18 in Section 3.3.1.2.   

Throughout the first 4 years of LTM and maintenance, inspections generally concluded that the remedies 
remain intact and in good condition and they are functioning as intended.  Minor issues encountered 
included occasional vandalism of the fencing, identification of shallow animal burrows in the soil cover, 
minor damage to the asphalt cover due to overgrowth of weeds and contractor activities, and minor areas 
of poor vegetation growth due to damage from site activities and drought.  Each of these items was 
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addressed in a timely manner and in accordance with the O&M Plans for Parcels B-1 and B-2 (ERRG, 2016; 
IEJV, 2018c). 

In 2017, the Navy conducted inspections to verify compliance with the ICs applicable to Parcels B-1 and 
B-2.  The inspection reports certify that the ICs related to land use and activity restrictions are being 
implemented in accordance with the LUC RD (ChaduxTt, 2011e and 2011f). 

Groundwater Monitoring 

Groundwater monitoring is conducted throughout HPNS under the BGMP (CE2-Kleinfelder JV, 2011b and 
2012c; Trevet, Inc., 2017a).  The BGMP includes quarterly monitoring of groundwater elevation to evaluate 
the direction and gradient of groundwater flow and sampling and analysis of COCs at varying frequencies.  
Periodic monitoring reports are published that describe the monitoring results and compare the results to 
the RGs or TLs to verify the RAOs for groundwater are being met.  TLs were established for protection of 
the beneficial uses of the bay, including ecological receptors. 

For Parcel B-1, the COCs are identified as VOCs.  The VOC plume (primarily TCE and its degradation 
product vinyl chloride [VC]) at IR-10 is being monitored for changes in concentrations and potential migration 
toward San Francisco Bay.  Results from groundwater monitoring (since the injection of biological 
amendments in 2013) indicate an overall reduction in the concentrations of TCE over time, but more data 
collection is required to make any definitive determinations about long-term TCE concentration trends.  The 
May 2017 groundwater sampling event was the first event where TCE concentrations were less than the RG 
for all monitoring wells sampled.  VC concentrations continue to exceed the RG in Parcel B-1 but are generally 
stable.  Performance monitoring for the in-situ treatment remedy at IR-10 continues, and more definitive 
results will be summarized in future technical publications. 

The Navy conducted an investigation in August 2017 to evaluate whether per- and polyfluoroalkyl 
substances (PFAS) are present in groundwater at IR-10 within Parcel B-1 as a result of historical uses 
(Trevet, Inc., 2018).  Monitoring wells IR10MW28A, IR10MW13A1, and IR10MW31A1 were analyzed 
for PFAS compounds, including perfluorooctanoic acid (PFOA), perfluorooctane sulfonate (PFOS), 
combined PFOA and PFOS, and perfluorobutane sulfonate (PFBS).  PFOA and PFOS were detected in one 
monitoring well (IR10MW28A) at concentrations less than the federal screening criterion (FSC) of 
70 nanograms per liter (ng/L).  PFBS was detected in one monitoring well (IR10MW31A1) at an estimated 
concentration of 2.28 ng/L, well below the FSC of 380 ng/L.  Concentrations of PFOA, PFOS, combined 
PFOA and PFOS, and PFBS were less than their respective FSCs during the PFAS groundwater 
investigation.  Based on available data, groundwater at IR-10 has not been affected by PFAS. 

For Parcel B-2, the COCs are identified as VOCs and metals.  Dichlorodifluoromethane (Freon-12) is 
monitored in one monitoring well (IR26MW41A) to evaluate the potential risk to human health based on 
vapor intrusion.  Freon-12, mercury, and copper have historically exceeded their respective RGs in 
groundwater.  Mercury concentrations also consistently exceeded the TL of 0.6 µg/L in three monitoring 
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wells (IR26MW49A, IR26MW51A, and PA50MW02A).  At IR-26, in-situ stabilization within the 
saturated zone is currently being performed to reduce mercury concentrations in groundwater and minimize 
migration of mercury in groundwater to San Francisco Bay (KMEA MACTEC Joint Venture, 2017).  
Performance monitoring of the in-situ treatment remedy in IR-26 is underway, and results will be 
summarized in future technical publications. 

Monitoring will continue in Parcels B-1 and B-2 in accordance with the RAMP and subsequent 
modifications made under the BGMP until RGs or TLs are met consistently or until RAOs have been met 
through other means. 

3.3.3. Parcel C 

3.3.3.1. RA Activities and Implementation of ICs 

The Navy published the Final RD Package for Parcel C, which describes the basis of design for the final 
remedy, in October 2012 (CH2M HILL Kleinfelder, A Joint Venture [KCH], 2012).  Revisions to the design 
include an ESD completed in October 2014 that documented changes to soil excavation boundaries as a 
result of applying tiered action levels for select COCs based on risk identified in a screening-level HHRA 
rather than excavating to RGs in all excavation locations (Navy, 2014b).  The remedy components for each 
contaminated medium are described below. 

 Soil and Soil Gas:  The selected remedy for soil and soil gas consists of (1) excavation of soil hot 
spots where COCs exceed RGs; (2) construction of a durable cover consisting of a 2-foot-thick 
vegetated soil cover; (3) construction of a durable cover consisting of shoreline armoring; (4) 
construction of a durable cover consisting of 4 inches of aggregate base course overlain by 
2inches of asphaltic concrete; (5) restoration of cracks and penetrations in building foundations; 
(6) implementation of SVE at eight locations to reduce VOC concentrations in soil; and (7) ICs to 
restrict specific land uses and activities. 

 Groundwater:  The selected remedy for groundwater consists of (1) treatment of VOCs in 
groundwater plumes through injection of zero-valent iron (ZVI) or biological amendments, 
(2) MNA for remaining VOCs and LTM for metals in groundwater, and (3) ICs to restrict 
specific land uses and activities. 

 Radiologically Impacted Media:  The selected remedy for radiologically impacted media 
consists of (1) decontamination or dismantling and offsite disposal of radiologically impacted 
structures; (2) excavation and offsite disposal of radiologically impacted storm drain and sanitary 
sewer lines and soil from adjacent impacted areas; and (3) survey and obtain unrestricted release 
of buildings, former building sites, and radiologically impacted areas.  

Figure 6 identifies the locations of the major remedy components at Parcel C.  Implementation of the 
remedies in Parcel C is being phased and is still ongoing.  Hotspot removal from 18 excavation areas was 
performed between 2013 and 2015 (APTIM Federal Services, LLC [APTIM], 2018b).  The construction of 
durable covers began in June 2015 and was completed in May 2016 (TtEC, 2017c).  Construction and 
operation of five SVE systems within Remedial Unit (RU)-C1, RU-C2, RU-C4, and RU-C5 began in 2013, 
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and operation of the SVE systems is ongoing, although operation has been temporarily suspended to allow 
for additional site characterization and remediation.  ZVI and in-situ bioremediation (ISB) injections at 
groundwater plumes were performed between 2013 and 2017, and post-injection performance monitoring 
is ongoing (APTIM, 2018).   

In total, 28,261 bank cubic yards of soil was excavated from 18 hotspot areas in Parcel C, to remove soil 
with COC concentrations greater than RGs, and disposed of at an offsite facility (APTIM, 2018b).  During 
the RA, 10 previously remediated underground storage tanks were confirmed to be removed or closed in 
place.  Excavations were backfilled with clean imported soil.  To date, all hotspot excavation activities have 
been completed, except for excavations to be performed within Buildings 251. 

Shoreline armoring was constructed along approximately 80 linear feet of deteriorated seawall northeast of 
Building 231 (TtEC, 2017c).  The shoreline armoring includes, from the bottom up, filter fabric, a 6-inch 
minimum layer of filter rock, and a 3-foot minimum layer of riprap.  The filter fabric is designed to prevent 
migration of soil to San Francisco Bay; the filter rock and riprap layers protect the fabric from damage by 
wave action. 

A soil cover was constructed on the hillside in the northwest corner of Parcel C (TtEC, 2017c).  The soil 
cover is composed of 2 feet of clean imported soil.  The soil cover includes surface completions for 
groundwater monitoring wells. 

An asphalt cover was constructed over the remaining areas of the site (TtEC, 2017c).  Most of Parcel C was 
covered with degraded asphalt pavement prior to the durable covers RA, and the existing asphalt pavement 
was repaired or replaced as needed to create a continuous intact cover.  Areas in which the existing asphalt 
cover required minor repair were typically overlain with new asphaltic concrete to achieve a 2-inch-thick 
cover.  Asphalt replacement, where needed, consisted of 4 inches of aggregate base course overlain by 
2 inches of asphaltic concrete.  Drainage features such as swales, catch basins, and storm drain pipes were 
incorporated into the asphalt cover to convey stormwater off site. 

Cracks and penetrations in building foundations were repaired using a variety of materials, such as concrete, 
non-shrink grout, and asphaltic concrete, to prevent access to underlying soil (TtEC, 2017c).  Building 
foundations that could not be restored or repaired (e.g., historical buildings) were secured using a 
combination of steel plates, framed plywood walls, wire mesh, and/or chain link fence to prevent access.  
Additionally, access to soil under buildings (e.g., crawlspaces and vaults) was blocked with durable wire 
mesh or secured with steel ties. 

Five SVE systems were installed to remediate eight soil vapor areas (1 through 8) that overlie groundwater 
VOC plumes (APTIM, 2018b).  Each system includes a blower, blower motor, main control panel, SVE 
wells, vapor monitoring wells, liquid/air separator, transfer pump and liquid storage tank, conveyance 
piping and connection hoses, granular activated carbon vessels, level switches, system interlocks and 
controls, and gauges.  The SVE systems were operated at Areas 1, 3, 6, 7, and 8 beginning in August 2014, 
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and system operation, monitoring, performance sampling, and optimization activities were performed 
through February 2016; at which time, operation was temporarily ceased to transfer SVE operations to a 
new contractor.  The SVE system at Area 3 was expanded in March 2016 to also treat soil vapor in Areas 4 
and 5.  System operation has not yet been performed at Areas 2, 4, and 5.  Additional operations are planned 
for Areas 1, 3, 6, 7, and 8, and the performance of these SVE systems to date is described below. 

 Area 1:  Approximately 2.5 pounds of VOCs (predominantly TCE) has been removed 

 Area 3:  Approximately 1.4 pounds of VOCs (predominantly tetrachloroethene [PCE] and TCE) 
has been removed  

 Areas 6 and 7:  Approximately 4 pounds of VOCs (predominantly TCE) has been removed  

 Area 8:  Approximately 21 pounds of VOCs (predominantly PCE and TCE) has been removed  

Operation of the SVE systems is monitored and optimized, as required, to maximize its removal efficiency.  
Following asymptotic conditions, optimization measures include targeted operation of SVE wells in the 
areas of highest contaminant concentrations, pulsed and cycled operations of extraction wells, and adjusting 
operating vacuum pressures to minimize water entrainment from the SVE wells.   

Between 2014 and 2017, active groundwater treatment using ZVI, anaerobic ISB, and/or aerobic ISB was 
implemented at plumes in RU-C1, RU-C4, and RU-C5 (APTIM, 2018b).  Anaerobic ISB consisted of direct 
injection of (1) an anaerobic organic substrate (sodium lactate) with bioaugmentation (Dehalococcoides, 
specifically SDC-9™) or (2) food-grade molasses as a substrate.  Aerobic ISB consisted of direct injection 
of an oxygen-releasing compound (PermeOx Ultra®).  The following list summarizes the various active 
groundwater treatment methods that were implemented: 

 Approximately 206,183 pounds of micro-scale ZVI powder mixed with water was injected into 
40 points to primarily treat chlorinated VOCs (CVOCs) 

 Approximately 114,500 gallons of sodium lactate and SDC-9™ mixture was injected into 
122 points to primarily treat CVOCs 

 Approximately 16,064 gallons of molasses and water solution was injected into 17 points to 
primarily treat chromium VI 

 Approximately 5,795 pounds of PermeOx Ultra® mixed with water was injected into 8 points to 
primarily treat naphthalene, chlorobenzene, and dichlorobenzene compounds  

The maximum injection depth varied from 25 feet bgs to as deep as 49 feet bgs with injections occurring at 
3-foot intervals.  Groundwater treatment was successfully conducted to achieve source reduction and 
partially meet RAOs as described in the Final ROD (Navy, 2010).  Post-injection groundwater monitoring 
is currently being performed under the BGMP.   
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Treatment work in RU-C2 was initiated in 2014, but has not been completed.  Currently, additional in-situ 
active groundwater treatment and source removal is planned for RU-C1 and RU-C2 (ECC-Insight, LLC 
and CDM Smith, 2017c).  Active groundwater treatment will consist of additional ZVI and ISB injections 
to treat CVOCs and/or carbon tetrachloride.  In addition, over-excavation is required to meet the residential 
RGs in soil in Building 251 and removal of sumps is planned in Building 253. 

Radiological remediation at Parcel C began in 2007 under a basewide TCRA (Navy, 2006) and continued 
as part of the RA.  Radiological surveys and remediation have been performed for all radiologically 
impacted buildings (203, 205 and discharge tunnel, 211, 214, 224, 241, 253, 271, and 272), storm drains, 
and sanitary sewers, except for Buildings 211 and 253.  In total, 37,572 cubic yards of soil was removed 
from 19,260 linear feet of sanitary sewer and storm drain lines; approximately 987 cubic yards of soil was 
disposed off site as LLRW (TtEC, 2016d).  All radiological work is currently being reviewed to determine 
if current site conditions are compliant with the RAOs. 

3.3.3.2. LTM and Maintenance Activities  

Durable Cover Maintenance and IC Compliance 

Long-term maintenance requirements are described in the O&M Plan for Parcel C (TtEC, 2017b).  The 
O&M Plan includes inspection items that are similar to those described for Parcels B-1 and B-2 
(Section 3.3.2.2).   

Although the Parcel C RACR for the durable covers was not published until March 2017, the Navy 
conducted quarterly inspections and maintenance events for constructed components of the durable covers 
remedy in July 2016, October 2016, January 2017, and March 2017 (TtEC, 2017c).  The inspection, 
maintenance, and monitoring programs were implemented early to ensure that the durable cover 
components remained intact and operated as intended following their construction.   

The inspection frequency was reduced to annually following the first year of LTM and maintenance.  O&M 
activities were realigned to match those described for IR-07/18 in Section 3.3.1.2.   

Throughout the first 2 years of LTM and maintenance, inspections generally concluded that the remedies 
remain intact and in good condition and they are functioning as intended.  Minor issues encountered 
included occasional vandalism of the fencing, minor damage to the asphalt cover due to overgrowth of 
weeds and contractor activities, minor damage to the asphalt cover due to subsidence along seawalls, and 
minor areas of poor vegetation growth due to damage from site activities and drought.  Each of these items 
was addressed in a timely manner and in accordance with the O&M Plan (TtEC, 2017b). 

In 2017, the Navy conducted inspections to verify compliance with the ICs applicable to Parcel C.  The 
inspection reports certify that the ICs related to land use and activity restrictions are being implemented in 
accordance with the LUC RD (KCH, 2012). 
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Groundwater Monitoring 

Groundwater monitoring is conducted throughout HPNS under the BGMP (CE2-Kleinfelder JV, 2011b and 
2012c; Trevet, Inc., 2017a).  The BGMP includes quarterly monitoring of groundwater elevations to 
evaluate the direction and gradient of groundwater flow and sampling and analysis of COCs at varying 
frequencies.  Periodic monitoring reports are published that describe the monitoring results and compare 
the results to the RGs or TLs to verify the RAOs for groundwater are being met.   

Parcel C is currently monitored in support of the selected remedy specified in the ROD, with monitoring 
recommendations provided in the RD (Navy, 2010b; KCH, 2012).  Groundwater samples are collected 
semiannually from 75 monitoring wells within Parcel C and analyzed for MNA parameters, metals, VOCs, 
SVOCs, and total TPH.  Parcel C contains four RUs (C1, C2, C4 and C5).  Each RU has a unique list of 
COCs and chemicals of ecological concern (COECs).  In general, the COCs and COECs in Parcel C include 
metals (including chromium VI), VOCs, and TPH (added in 2017).   

Additional in-situ treatment and performance monitoring for in-situ treatment remedies implemented at the 
RU plumes in Parcel C is underway, and monitoring results will be summarized in future technical 
publications (ECC-Insight, LLC and CDM Smith, 2017c).   

3.3.4. Parcel D-1 

3.3.4.1. RA Activities and Implementation of ICs 

The Navy published the Final RD Package for Parcel D-1, which describes the basis of design for the final 
remedy, in February 2011 (ChaduxTt, 2011d).  The remedy components for each contaminated medium 
are described below. 

 Soil and Soil Gas:  The selected remedy for soil and soil gas consists of (1) excavation of soil hot 
spots and removal of soil stockpiles where COCs exceed RGs; (2) repair of durable asphalt 
covers with minor damage; (3) construction of a durable cover consisting of 2 inches of new 
asphaltic concrete placed over new or existing aggregate base course; (4) restoration of cracks 
and penetrations in building foundations; (5) construction of a durable cover consisting of riprap 
stabilization in several small areas adjacent to existing seawalls; (6) soil gas surveys to evaluate 
vapor intrusion risks and assess the need for additional remedial activities or ARICs; and (7) ICs 
to restrict specific land uses and activities. 

 Groundwater:  The selected remedy for groundwater consists of (1) treatment of VOCs in 
groundwater at the IR-71 plume using ISB or ZVI, (2) MNA, and (3) ICs to restrict specific land 
uses and activities. 

 Radiologically Impacted Media:  The selected remedy for radiologically impacted media 
consists of (1) decontamination or dismantling and offsite disposal of radiologically impacted 
structures; (2) excavation and offsite disposal of radiologically impacted storm drain and sanitary 
sewer lines and soil from adjacent impacted areas; and (3) survey and obtain unrestricted release 
of buildings, former building sites, and radiologically impacted areas. 
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Figure 7 identifies the locations of major remedy components at Parcel D-1.  Completion of the RA 
activities in Parcel D-1 occurred in phases.  Soil hot spots and stockpiles were removed in two phases:  the 
first phase was conducted between August 2010 and May 2011 (ERRG, 2011), and the second phase was 
conducted between May 2013 and July 2013 (ERRG, 2014c).  A soil gas study was completed in 2013 
(Sealaska Environmental Services, LLC [SES], 2013); results from the study were used to evaluate potential 
risk to human health via vapor intrusion and to assess the need for ARICs for VOC vapors.  Radiological 
removals and subsequent construction of the durable covers at Parcel D-1 are being implemented in two 
phases.  The Phase I radiological remediation was performed under a basewide TCRA between 2010 and 
2014 (Shaw Environmental & Infrastructure, Inc., 2014a), and the Phase II radiological remediation was 
performed in 2016 as part of the RA (Gilbane Federal, 2018a).  At the time this report was prepared, durable 
covers have been constructed over the Phase I area only.  Construction of the durable cover over the Phase II 
area is scheduled to begin in 2018.   

The pre-ROD groundwater treatability study included an assessment of risks to human health and the 
environment from metals and VOCs in two groundwater plumes at Parcel D-1.  The two plumes (known as 
the IR-71 West and IR-71 East plumes) originate in Parcel G and extend into Parcel D-1.  The treatability 
study concluded the IR-71 West plume required treatment with ZVI to address chloroform in groundwater.  
Approximately 136,000 pounds of ZVI was injected into 88 groundwater injection points in the IR-71 West 
plume between October and December 2008, prior to the publication of the ROD.  A post-injection 
groundwater and soil vapor assessment was conducted between December 2008 and April 2009 to verify 
the effectiveness of the ZVI treatment (Alliance, 2010).  The risk assessment completed during the 
treatability study demonstrated that the IR-71 East plume did not require treatment to address VOCs in 
groundwater (Alliance, 2010).  Post-ROD groundwater monitoring for metals and VOCs is currently 
ongoing under the BGMP.   

In total, approximately 237 loose cubic yards of soil was excavated from six hotspot areas in Parcel D-1 to 
address PAH contamination in soil.  Four of the hotspot areas were removed during the first phase of the 
RA conducted between August 2010 and May 2011.  At that time, two of the hotspot areas were inaccessible 
because they were located within an active radiological screening yard.  The two remaining hotspot areas 
were removed during the second phase of the RA conducted between May 2013 and July 2013, when the 
radiological screening yard was inactive.  All excavated soil was disposed of off site and the excavations 
were backfilled with clean imported soil (ERRG, 2011 and 2014c).  One soil stockpile, totaling 75 cubic 
yards, identified in the RD was also removed and disposed of off site (ERRG, 2011). 

Radiological remediation was performed in two phases.  Phase I, completed in 2014, included radiological 
remediation and surveys of the northern portion of Parcel D-1, including Gun Mole Pier, South Pier, 
Buildings 274 and 383, former building sites 313/313A/322, and a portion of the storm drain and sanitary 
sewer system.  Phase I included removal of 18,320 cubic yards of soil from 12,957 linear feet of sanitary 
sewer and storm drain lines (Shaw Environmental & Infrastructure, Inc., 2014a).  Phase II included 
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radiological remediation and surveys of the remainder of Parcel D-1 (i.e., the southern portion of Parcel D-1) 
(Gilbane Federal, 2018a).   

Durable covers, consisting of a combination of repaired and newly constructed asphalt pavement covers, 
existing building foundations, and riprap stabilization, have been constructed over the Phase I portion of 
Parcel D-1 (APTIM, 2018a).  The existing asphalt pavement was repaired, where possible, using a 
combination of crack treatment, patching, and thin asphalt overlays to restore the integrity of the cover.  A 
new asphalt pavement cover, consisting of 4 inches of aggregate base course overlain by 2 inches of 
asphaltic concrete, was installed over areas of the site where existing asphalt pavement was nonexistent or 
unrepairable.  Existing concrete building foundations were restored by sealing cracks and patching openings 
to prevent access to the underlying soil.  Degraded sections of the existing seawall were stabilized by 
installing riprap-filled gabion baskets in the void spaces adjacent to the seawall prior to constructing the 
asphalt pavement cover over the areas.  A durable cover consisting of 1 foot of riprap overlying a layer of 
filter fabric was constructed over several small areas of eroded soil near the ends of the piers.   

During Phase II, durable covers are planned to be constructed over the remaining portion of Parcel D-1 in 
the same manner as during Phase I described above, in accordance with the Parcel D-1 Remedial Action 
Work Plan (RAWP) (CB&I Federal Services LLC, 2014 and 2016).  

3.3.4.2. LTM and Maintenance Activities  

Durable Cover Maintenance and IC Compliance 

Construction of the Parcel D-1 durable covers is currently in progress.  As a result, a RACR has not been 
published at this time.  However, an O&M Plan was developed for Parcel D-1 that describes the long-term 
maintenance requirements for the durable covers (APTIM, 2018a).  The inspection, maintenance, and 
monitoring program has not been formally implemented for the Parcel D-1 durable covers because the cover 
construction is incomplete. 

Groundwater Monitoring 

Groundwater monitoring is conducted throughout HPNS under the BGMP (CE2-Kleinfelder JV, 2011b and 
2012c; Trevet, Inc., 2017a).  The BGMP includes quarterly monitoring of groundwater elevations to 
evaluate the direction and gradient of groundwater flow and sampling and analysis of COCs at varying 
frequencies.  Periodic monitoring reports are published that describe the monitoring results and compare 
the results to the RGs to verify the RAOs for groundwater are being met.   

For Parcel D-1, the COCs identified in groundwater are arsenic and VOCs.  The list of specific VOCs is 
presented in the ROD (Navy, 2009c).  In 2012, the VOC monitoring program at Parcel D-1 was 
discontinued at most monitoring wells because concentrations were less than the RGs and were stable or 
decreasing (CE2-Kleinfelder JV, 2012b).  After 2012, the monitoring program continued to include the 
analysis of metals, as well as the analysis of VOCs at one monitoring well at Parcel D-1.  In May 2017, no 
COCs exceeded their respective RGs at Parcel D-1 (Trevet, Inc., 2018). 
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The current monitoring program includes semiannual collection of groundwater samples, for analysis of 
metals, from three monitoring wells (IR17MW13A, IR22MW16A, and IR55MW02A) near the San 
Francisco Bay margin.  These wells are monitored to ensure that COCs in groundwater do not migrate to 
San Francisco Bay at concentrations that adversely impact ecological receptors.  Additionally, a 
groundwater sample is collected for analysis of VOCs from one monitoring well (IR71MW20A) to monitor 
VOC concentrations in the IR-71 East plume. 

No COCs have been reported at concentrations exceeding their respective RGs or TLs in groundwater since 
2004 (Trevet, Inc., 2018).  The RAOs have been met for Parcel D-1.  Current monitoring of these wells will 
continue in accordance with the RAMP (ChaduxTt, 2011d) and subsequent modifications made under the 
BGMP. 

3.3.5. Parcel D-2 

3.3.5.1. RA Activities and Implementation of ICs 

The ROD for Parcel D-2 was finalized in August 2010 (Navy, 2010a).  The ROD concluded that no further 
action was necessary for Parcel D-2.  Radiological remediation was performed in 2009 as part of a basewide 
TCRA (Navy, 2006).  In total, 1,988 linear feet of trench and 1,434 cubic yards of soil were excavated; 
approximately 45 cubic yards of soil was disposed of off site as LLRW (TtEC, 2011c).  One radiologically 
impacted building (Building 813) was screened and remediated.  All radiological work is currently being 
reviewed to determine if current site conditions are compliant with the RAOs. 

3.3.5.2. LTM and Maintenance Activities  

No LTM and maintenance activities are required at Parcel D-2.  Parcel D-2 was transferred out of federal 
ownership to the OCII in late 2015. 

3.3.6. Parcel E 

3.3.6.1. RA Activities and Implementation of ICs 

The RD for Parcel E was started in 2014 and included several pre-design investigations, the last of which 
was completed in 2015.  The Navy published the Final RD Package for Parcel E, which describes the basis 
of design for the final remedy, in April 2018 (Construction Engineering Services, LLC [CES], 2018a).  The 
remedy components for each contaminated medium are described below. 
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 Soil, Soil Gas, and Shoreline Sediment:  The selected remedy for soil, soil gas, and shoreline 
sediment consists of (1) removal and disposal of contaminated soil in selected areas (referred to as 
Tier 1, Tier 2, and TPH locations2) that contain nonradioactive chemicals (including metals, SVOCs, 
PCBs, and TPH3) at concentrations exceeding risk-based levels, as well as separation and disposal of 
materials and soil with radiological contamination found in these areas; (2) closure of remaining 
portions of the steam and fuel line system; (3) construction of a durable cover consisting of 2 feet of 
soil over future open space areas; (4) construction of a durable cover consisting of new or restored 
asphalt or concrete over areas that will be part of the future Mixed-Use District; (5) implementation of 
SVE at Building 406 to treat VOC contamination in soil and soil gas; (6) soil gas monitoring at VOC 
plumes, the IR-12 debris removal area, and in future mixed-use redevelopment areas where VOCs are 
present in soil; (7) removal and disposal of contaminated shoreline sediment and installation of 
shoreline protection materials to prevent exposure to remaining contaminants in shoreline sediment; 
and (8) ICs to restrict specific land uses and activities. 

 Groundwater:  The selected remedy for groundwater consists of (1) treatment of VOCs in 
groundwater through injection of a biological amendment, (2) construction of a below-ground 
barrier in IR-02 to limit migration of groundwater contaminants into San Francisco Bay, 
(3) MNA, and (4) ICs to restrict specific land uses and activities. 

 NAPL at IR-03:  The selected remedy for NAPL at IR-03 consists of (1) removal or treatment of 
the NAPL source at IR-03, (2) construction of a below-ground barrier to limit migration of NAPL 
and contaminated groundwater into San Francisco Bay, (3) treatment of VOC and TPH 
contamination in groundwater through injection of a biological amendment, (4) MNA, and 
(5) ICs to restrict specific land uses and activities. 

 Radiologically Impacted Media:  The selected remedy for radiologically impacted media 
outside of IR-02 and IR-03 consists of (1) decontamination or dismantling and offsite disposal of 
radiologically impacted structures; (2) excavation and offsite disposal of radiologically impacted 
storm drain and sanitary sewer lines and soil from adjacent impacted areas; and (3) survey and 
obtain unrestricted release of buildings, former building sites, and radiologically impacted areas.  
The selected remedy for radiologically impacted media at IR-02 and IR-03 consists of (1) a 
radiological scan of the entire area to a depth of at least 1 foot; (2) separation and disposal of 
materials and soil with radiological contamination found during the surveys; (3) construction of a 
2-foot-thick soil cover to prevent exposure to remaining contaminants (the soil cover at IR-02 and 
IR-03 would also include a demarcation layer to mark the boundary between the existing surface 
and the soil cover); (4) ICs (specific to radionuclides) to restrict specific land uses and activities; 
and (5) monitoring of groundwater to demonstrate, consistent with the findings of previous 
radiological investigations, that radionuclides are not present in groundwater at activity levels that 
are both statistically significant and pose an unacceptable risk to human health and the 
environment. 

                                                      
2 Tier 1 locations contain COCs at concentrations greater than 10 times the RGs.  Tier 2 locations contain COCs at concentrations 
greater than 5 times the RGs.  TPH locations contain TPH (commingled with CERCLA-regulated chemicals) at concentrations 
exceeding the petroleum source criterion (3,500 milligrams per kilogram).   
3 These chemical groups comprise the Tier 1, Tier 2, and TPH locations proposed for removal.  Dioxins and furans are not 
included in this list because these chemicals are not found at concentrations greater than 5 times the RGs. 
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Figure 8 identifies the locations of the major remedy components at Parcel E.  The RA at Parcel E will be 
implemented in phases.  At the time this report was prepared, the RAWPs were being prepared for the first 
two phases of the RA, and RA fieldwork is planned to begin in late 2018.  The following paragraphs briefly 
describe the planned activities during the first three phases of the RA.   

Phase 1 RA for Parcel E 

The Phase 1 RA for Parcel E will consist of the following activities:  

 Remove and dispose of contaminated soil in Tier 1, Tier 2, and TPH locations (except for 
locations within the proposed shoreline protection)  

 Perform supplemental soil gas monitoring at the debris removal area within IR-12 and in areas 
planned for mixed use where concerns continue about residual VOCs in soil 

 Investigate and close remaining portions of the steam and fuel line system to address potential 
sources of contamination 

 Treat VOC contamination in groundwater at inland plumes using injected biological nutrients (or 
potentially a mixture of biological nutrients and ZVI) to accelerate the breakdown of VOCs to 
less toxic compounds 

The Phase 1 RA also includes excavation of VOCs in vadose zone soil at two locations (IR-04 and south 
of Building 406) that are adjacent to planned excavations at Tier 1, Tier 2, and TPH locations.  The Phase 1 
RA also includes plans for installing an SVE system to address VOCs in the vadose zone under Building 
406.  However, contingency excavation may be implemented under Building 406 if the structure is 
demolished as part of the redevelopment process and the contingency excavation can be coordinated with 
the planned excavation south of Building 406.  The Phase 1 RAWP for Parcel E was started in 2017, and 
the Draft RAWP was submitted in June 2018 (APTIM, 2018c).   

Phase 2 RA for Parcel E 

The Phase 2 RA for Parcel E, which focuses on IR-03, will consist of the following activities: 

 Treat mobile NAPL at IR-03 via in-situ solidification/stabilization  

 Construct a slurry wall surrounding nonmobile NAPL and related groundwater contamination at 
IR-03 

 Remove and dispose of contaminated material (that contains NAPL and soil with elevated 
concentrations of TPH) on the bay-side of the slurry wall at IR-03 

 Construct shoreline protection features at IR-03 

The Phase 2 RAWP for Parcel E was started in 2017, and the draft RAWP is expected to be published in 
September 2018.   
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Phase 3 RA for Parcel E 

The Phase 3 RA for Parcel E will consist of the following activities: 

 Remove and dispose of contaminated soil in Tier 1, Tier 2, and TPH locations within (or adjacent 
to) the proposed shoreline protection   

 Construct a slurry wall along the shoreline at IR-02 Northwest 

 Construct shoreline protection features at the rest of Parcel E (outside of IR-03) 

The Phase 3 RAWP for Parcel E was started in 2018 but was not completed at the time the fourth five-year 
review was published.  The remaining RA phases will include final radiological remediation and surveys 
and construction of durable covers in the upland areas of Parcel E. 

Future RA Work 

Future RA activities will include the following activities: 

 Perform radiological surveys and remediation in structures, former building sites, and buried 
storm drain and sewer lines (located outside of IR-02 and IR-03) that were not completed during 
previous TCRA  

 Perform radiological surveys and remediation throughout IR-02 and IR-03 that include 
(1) scanning the entire area for radioactivity to a depth of at least 1 foot; (2) separating and 
disposing of materials and soil with radiological contamination found during the surveys; and 
(3) constructing a 2-foot-thick soil cover that includes a demarcation layer to mark the boundary 
between the existing surface and the soil cover 

 Construct durable covers (consisting of either asphalt or soil) throughout Parcel E to prevent 
exposure to remaining contaminants in soil (the soil cover at IR-03 and the northwest portion of 
IR-02 would also include a protective liner to minimize water seeping into contaminated soil)   

ICs, including restricted and prohibited activities, are currently being developed for Parcel E to prevent 
exposure to areas where potential unacceptable risk is posed by COCs in soil, soil gas, and groundwater 
and by radionuclides in soil.  The LUC RD for Parcel E addresses the ICs and land use restrictions required 
by the ROD (CES, 2018b).  The IC performance objectives will be met by site access controls until Parcel E 
is transferred out of Navy ownership. 

3.3.6.2. LTM and Maintenance Activities  

The LTM and maintenance program will be detailed in the post-construction O&M Plan for Parcel E and 
will be implemented following completion of all RA construction activities.  Groundwater monitoring is 
the only monitoring activity currently performed in Parcel E, as described below. 
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Groundwater at Parcel E is currently monitored in support of the selected remedy as specified in the ROD 
(Navy, 2013d), with monitoring recommendations provided in the Final FS Report (ERRG, 2012b).  The 
Navy is currently developing a RAMP for Parcel E, which will define the LTM requirements and, when 
finalized, be incorporated into the BGMP.  

For Parcel E, the COCs were identified as metals, VOCs, and TPH (Navy, 2013d).  The ROD also lists 
some metals, PCBs, and pesticides as COPECs.  Additionally, groundwater samples are analyzed for 
radionuclides at Parcel E to demonstrate that they are not present in groundwater at activity levels that are 
both statistically significant and pose an unacceptable risk to human health and the environment.   

Groundwater monitoring is currently conducted throughout HPNS under the BGMP (CE2-Kleinfelder JV, 
2011b and 2012c; Trevet, Inc., 2017a).  The BGMP includes periodic monitoring of groundwater elevations 
to evaluate the direction and gradient of groundwater flow and sampling and analysis of COCs at varying 
frequencies.  Periodic monitoring reports are published that describe the monitoring results.   

At Parcel E, the BGMP includes collection of groundwater samples from 27 wells for analysis of COCs, 
including metals, VOCs, SVOCs, pesticides, PCBs, TPH, MNA parameters (including dissolved gasses, 
total organic carbon, anions, and alkalinity), silica, and radionuclides (including cesium-137, radium-226, 
and strontium-90).  Currently, groundwater elevation measurements are collected at 68 wells at Parcel E-2 
wells on a regular basis using data-logging pressure transducers (Trevet, Inc., 2017a).  Metals (copper, 
nickel, and zinc), naphthalene, TCE, VC, and total TPH historically exceed their respective RGs in 
monitoring wells at Parcel E.   

Annual monitoring will continue at Parcel E until the RAMP is finalized, at which point the LTM 
requirements will be incorporated into the BGMP. 

3.3.7. Parcel E-2 

3.3.7.1. RA Activities and Implementation of ICs 

The RD for Parcel E-2 was started in 2012 and included two pre-design investigations, the last of which 
was completed in 2013.  The Navy published the Final RD Package, which describes the basis of design 
for the final remedy, in August 2014 (ERRG, 2014f).  The remedy components for each contaminated 
medium are described below. 
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 Soil and Shoreline Sediment:  The selected remedy for soil and shoreline sediment consists of 
(1) removal and disposal of contaminated soil and sediment in selected areas that contain 
nonradioactive chemicals (including metals, SVOCs, PCBs, and TPH) at concentrations 
exceeding risk-based levels, as well as separation and disposal of materials and soil with 
radiological contamination found in these areas; (2) radiological surveys followed by separation 
and disposal of radiologically contaminated materials and soil; (3) construction of a durable cover 
consisting of a 2-foot soil cover and a protective liner (comprising a geomembrane with an 
overlying geocomposite drainage layer) over upland areas; (4) construction of a durable cover 
consisting of a 4-foot soil cover over wetland areas; (5) construction of a durable cover consisting 
of riprap revetment along shoreline areas; and (6) ICs to restrict specific land uses and activities. 

 Landfill Gas:  The selected remedy for landfill gas consists of (1) removal and treatment of 
landfill gas to prevent it from moving beyond the Parcel E-2 boundary, (2) monitoring of landfill 
gas concentrations to track the effectiveness of the landfill gas treatment system, and (3) ICs to 
restrict specific land uses and activities. 

 Groundwater:  The selected remedy for groundwater consists of (1) construction of below-
ground barriers to limit migration of groundwater contaminants from the landfill to San Francisco 
Bay, (2) MNA, and (3) ICs to restrict specific land uses and activities. 

Figure 9 identifies the locations of major remedy components at Parcel E-2.  The RA at Parcel E-2 is being 
implemented in phases.  At the time this report was prepared, the first phase of the RA had been completed, 
the second phase of the RA was being implemented, and the RAWP for the third (and final) phase of the 
RA was being prepared.  The following paragraphs briefly describe the three phases of the RA. 

Phase 1 RA for Parcel E-2 

The Phase 1 RA for Parcel E-2 consisted of the following activities: 

 Remove and dispose of contaminated soil and sediment in hotspot areas  

 Install a slurry wall along the Parcel E-2 shoreline (referred to as the “nearshore slurry wall”) 

The Phase 1 RA for Parcel E-2 was initiated in 2014 and was completed in 2017 (Gilbane Federal, 2018d).  
Approximately 39,004 bank cubic yards of contaminated soil was excavated, screened, and removed from 
the hotspot areas.  In addition, approximately 5,324 bank cubic yards of soil and debris was excavated prior 
to installation of the nearshore slurry wall, and another 3,499 bank cubic yards of material was trenched 
during installation of the slurry wall.  In total, 49 10-cubic-yard roll-off bins of LLRW were generated 
during the project, and 99 radioactive commodities were recovered and removed.  Approximately 
1,237 linear feet of nearshore slurry wall was installed to prevent groundwater located bayward of the 
landfill waste from contacting surface water in San Francisco Bay.   
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Phase 2 RA for Parcel E-2 

The Phase 2 RA for Parcel E-2 consists of the following activities: 

 Excavate soil, shoreline sediment, and solid waste and consolidate it on site 

 Perform radiological surveys throughout Parcel E-2 and separate and dispose of materials and soil 
with radiological contamination found during the surveys 

 Install foundation layer for soil cover over all of Parcel E-2 

 Install shoreline revetment 

 Install slurry wall along the western boundary of Parcel E-2 (referred to as the “upland slurry 
wall”) 

The Phase 2 RA for Parcel E-2 was initiated in 2016 and is scheduled for completion in 2018.   

Phase 3 RA for Parcel E-2 

The Phase 3 RA for Parcel E-2 will consist of the following activities: 

 Install a soil cover over all of Parcel E-2, with a protective liner 

 Install landfill gas extraction and treatment system 

 Construct surface water controls, including new tidal and freshwater wetlands  

 Install cover vegetation  

The Phase 3 RAWP for Parcel E-2 was started in 2017, and the Draft RAWP was submitted in 
February 2017 (KEMRON Environmental Services, Inc., 2018).   

3.3.7.2. LTM and Maintenance Activities  

The LTM and maintenance program will be detailed in the post-construction O&M Plan for Parcel E-2 and 
will be implemented following completion of all RA construction activities.  Monitoring activities are 
currently conducted on an interim basis for several components of the remedy and include monitoring of 
methane gas, inspection and maintenance of the interim landfill cap, and monitoring of stormwater 
discharge.  Additionally, groundwater monitoring is performed as part of the BGMP.  

Methane Gas Monitoring 

Landfill gas is monitored on a monthly basis under the Interim Landfill Gas Monitoring and Control Plan 
(MCP) (ITSI and Tetra Tech EM Inc. [TtEMI], 2004).  The purpose of landfill gas monitoring is to verify 
the gas collection and control system is preventing landfill gas from migrating beyond the Parcel E-2 
boundary and is effectively reducing emissions of methane and nonmethane organic compounds (NMOCs) 
in accordance with the RAOs.  Monitoring results between 2013 and 2018 indicated that all methane and 
NMOC concentrations were less than their corresponding action levels, except for a methane exceedance 
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at one monitoring location during March 2015 (CKY, Inc., 2014a, 2014b, 2014c, 2014e, 2014f, 2015a, 
2015b, 2015c, 2015d, 2015e, 2015f, 2015g, 2015j, 2016a, 2016b, 2016c, 2016d, 2016e, 2016f, 2016g, 
2016i, 2016j, 2016k, 2016l, 2017a, 2017b, 2017c, 2017d, 2017e, 2017e, 2017f, 2017h, 2017i, 2018a, and 
2018b).  In response to the March 2015 exceedance, active gas extraction was initiated and follow-up 
monitoring was performed in accordance with the MCP.   

Landfill Cap Inspection and Maintenance 

Inspection and maintenance of the interim landfill cap is conducted in accordance with a site-specific O&M 
Plan (TtEMI, 2003b).  The plan describes the procedures necessary to ensure the integrity of the interim 
landfill cap.  The plan also includes emergency response procedures, which are to be followed in the event 
of a flood, major storm event, earthquake, or fire (TtEMI, 2003).  O&M procedures associated with the 
closed landfill include (1) irrigating the landfill cap to maintain the vegetative cover and (2) mowing the 
vegetative cover on and adjacent to the cap to reduce potential fire hazards and prevent the growth of large 
shrubs and trees whose root structure could penetrate the cap.  General site inspections are performed 
quarterly to assess the condition of vegetation growth on the cap, verify that no erosion or settlement of the 
soil cover has occurred, assess the presence of burrowing animals in the soil cover, and ensure that all 
components of the cap are functioning properly.  Vegetative cover inspections are performed semiannually 
to ensure that vegetation growing on the interim cap is sufficient to prevent soil erosion without damaging 
the underlying geosynthetic membrane, and to assess the need for mowing vegetation on and adjacent to 
the cap.  Maintenance activities performed during this five-year review period include mowing the 
vegetative cover twice per year and routinely filling animal burrows.  Results of the O&M inspections 
(CKY, Inc., 2014d, 2015i, 2016h, and 2017g) confirm that the interim landfill cap is being properly 
maintained in accordance with the O&M Plan.  

Stormwater Discharge Monitoring 

Compared with the flat-lying terrain at most other HPNS areas, Parcel E-2 has more vertical relief—ranging 
in elevation from about 30 feet above msl to sea level at the shoreline.  Consequently, there is an increased 
potential for erosion and sediment transport by flowing stormwater.  During implementation of the Phase 1 
and Phase 2 RA activities completed at Parcel E-2 to date, stormwater monitoring and management has 
been performed in accordance with the RAWPs (ITSI Gilbane Company, 2014a; CB&I Federal Services 
LLC, 2016b).  Following completion of the RA, stormwater monitoring at Parcel E-2 will be performed in 
accordance with the RAMP (ERRG, 2014f).   

Groundwater Monitoring 

The RAOs for groundwater at Parcel E-2 were established based on COCs and COECs, potential receptors 
and exposure scenarios, and human health and ecological risk (Navy, 2012).  In Parcel E-2, the COCs in 
groundwater are metals (including hexavalent chromium), VOCs, SVOCs, pesticides, PCBs, and TPH.  Due 
to potential hazards from some analytes to aquatic life in San Francisco Bay, un-ionized ammonia, cyanide, 
sulfide, copper, lead, zinc, total PCBs, and total TPH have been added to the sampling program as COPECs 
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and are monitored to verify the protectiveness of the remedy (Navy, 2012).  The ROD states that 
groundwater does not appear to have been impacted by radionuclides at activity levels that warrant RA.  
However, since Parcel E-2 required an RA for other COCs, groundwater monitoring includes analysis of 
radionuclides to verify the conclusions of the radiological addendum (Navy, 2012).   

Groundwater monitoring is conducted throughout HPNS under the BGMP (CE2-Kleinfelder JV, 2011b and 
2012c; Trevet, Inc., 2017a).  The BGMP includes collection of groundwater samples from 17 wells for 
analysis of metals, VOCs, SVOCs, pesticides, PCBs, TPH, ammonia, cyanide, and radionuclides (including 
cesium-137, radium-226, and strontium-90).  Of the 17 wells, 16 wells are sampled semiannually and 1 well 
is sampled biennially.  Metals, VOCs, and total TPH consistently exceed their RGs in monitoring wells in 
Parcel E-2.   

Currently, groundwater elevation measurements are collected on a regular basis at 24 wells at Parcel E-2 
using data-logging pressure transducers (Trevet, 2017a).  The BGMP includes periodic monitoring of 
groundwater elevations to evaluate the direction and gradient of groundwater flow and sampling for various 
COCs at varying frequencies.  Periodic monitoring reports are published that describe the monitoring results 
and compare the results to the RGs to verify the RAOs for groundwater are being met.   

Current monitoring of these wells will continue in accordance with the RAMP (Navy, 2012) and subsequent 
modifications made under the BGMP. 

3.3.8. Parcel F 

A ROD for Parcel F has not yet been published.  Post-ROD RA and LTM and maintenance activities will 
be discussed and evaluated in future five-year review reports. 

3.3.9. Parcel G 

3.3.9.1. RA Activities and Implementation of ICs 

The Navy published the Final RD Package for Parcel G, which describes the basis of design for the final 
remedy, in October 2010 (ChaduxTt, 2010c).  The Final RD package was revised in January 2011 to include 
an updated LUC RD (ChaduxTt, 2011b).  The remedy components for each contaminated medium are 
described below. 

 Soil and Soil Gas:  The selected remedy for soil and soil gas consists of (1) excavation of soil hot 
spots and removal of soil stockpiles where COC concentrations exceed RGs; (2) construction of a 
durable cover consisting of a minimum 2-inch-thick existing asphaltic concrete pavement 
restored by installation of an asphalt seal coat or asphaltic concrete overlay (in areas with 
repairable existing pavement); (3) construction of a durable cover consisting of 2 inches of 
asphaltic concrete placed over new or existing aggregate base course (in areas with heavily 
degraded existing pavement); (4) restoration of cracks and penetrations in building foundations; 
(5) soil gas surveys to evaluate vapor intrusion risks and assess the need for additional remedial 
activities or ARICs; and (6) ICs to restrict specific land uses and activities.  
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 Groundwater:  The selected remedy for groundwater consists of (1) treatment of VOCs in 
groundwater at IR-09, IR-33, and IR-71 through ISB or ZVI; (2) minimizing the migration of 
metals in groundwater into San Francisco Bay, (3) MNA for remaining VOCs and metals in 
groundwater, and (4) ICs to restrict specific land uses and activities. 

 Radiologically Impacted Media:  The selected remedy for radiologically impacted media 
consists of (1) decontamination or dismantling and offsite disposal of radiologically impacted 
structures; (2) excavation and offsite disposal of radiologically impacted storm drain and sanitary 
sewer lines and soil from adjacent impacted areas; and (3) surveys to obtain unrestricted release 
of buildings, former building sites, and radiologically impacted areas.  

Figure 10 identifies the locations of major remedy components at Parcel G.  Completion of the RA activities 
in Parcel G occurred in phases.  Several of the soil stockpiles at Parcel G were removed as part of initial 
removal actions or RA activities that were conducted in the vicinity of the stockpiles.  An RA to remove 
soil hot spots and the remaining stockpiles was conducted between August 2010 and May 2011 
(ERRG, 2011).  A soil gas study was completed in 2013 (SES, 2013); results from the study were used to 
evaluate potential risk to human health via vapor intrusion and to assess the need for ARICs for VOC 
vapors.  Construction of the durable covers was performed between January 2013 and July 2013 
(ARCADIS U.S., Inc. [ARCADIS], 2014a).    

The pre-ROD groundwater treatability study included an assessment of the risks posed to human health and 
the environment from metals and VOCs in five separate groundwater plumes within Parcels D-1 and G 
(Alliance, 2010).  Three of these plumes (known as the IR-09 North, IR-09 South, and IR-33 plumes) are 
present entirely within Parcel G, and two of the plumes (known as the IR-71 West and IR71 East plumes) 
are present in both Parcels D-1 and G.  The treatability study concluded that two plumes required treatment 
with ZVI to address VOCs in groundwater, including TCE at the IR-09 North plume and chloroform at the 
IR-71 West plume.  The risk assessment completed during the treatability study demonstrated that the other 
plumes (including the IR-33 plume) did not require treatment to address metals or VOCs in groundwater.  
To treat the two VOC plumes, approximately 148,000 pounds of ZVI was injected into 97 groundwater 
injection points in IR-09 and IR-71 between October and December 2008, prior to the publication of the 
ROD.  A post-injection groundwater and soil vapor assessment was conducted between December 2008 
and April 2009 to verify the effectiveness of the ZVI treatment (Alliance, 2010).  A pickling vault located 
at IR-09 was removed in 2010 to address elevated concentrations of chromium VI in groundwater, and 
approximately 31,000 pounds of ZVI was placed in the excavation following the removal (TtEC, 2010). 
Based on the treatability study risk assessment results, concentrations of metals in groundwater do not pose 
a potential risk to future construction workers at Parcel G and do not exceed criteria for protection of 
ecological receptors in San Francisco Bay (Alliance, 2010).  Post-ROD groundwater monitoring for VOCs 
and metals is currently ongoing under the BGMP.   
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In total, approximately 66 loose cubic yards of soil was excavated from two hotspot areas in Parcel G to 
address lead and PAH contamination.  The excavated soil was disposed of off site, and the excavations 
were backfilled with clean imported soil (ERRG, 2011).  Two soil stockpiles identified in the RD, totaling 
20 cubic yards, were also removed and disposed of off site (ERRG, 2011). 

An asphalt cover was constructed over all exterior (non-building) portions of Parcel G.   The asphalt cover 
consists of a combination of restored areas of the existing asphalt pavement (in areas where the existing 
asphalt pavement was repairable) and newly installed asphalt pavement (in areas where the existing asphalt 
pavement was heavily degraded).  The existing asphalt was restored, when possible, by either applying an 
asphalt seal coat or installing a 2-inch asphaltic concrete overlay.  New asphalt pavement, consisting of 
2 inches of asphaltic concrete overlying an aggregate base course, was installed over the portions of 
Parcel G where the historical pavement layer was not present at or near the ground surface.  Drainage 
features such as swales, diversion berms, catch basins, and storm drain pipes were incorporated into the 
asphalt cover to convey stormwater off site (ARCADIS, 2014a).   

Concrete building foundations and concrete pads were restored by filling cracks and penetrations with non-
shrink grout to prevent access to the underlying soil (ARCADIS, 2014a).   

Radiological remediation at Parcel G began in 2007 (under a basewide TCRA [Navy, 2006]), and continued 
as part of the RA.  In total, 50,688 cubic yards of soil was removed from 23,166 linear feet of sanitary sewer 
and storm drain lines; approximately 2,828 cubic yards of soil was disposed of off site as LLRW.  Nine 
radiologically impacted buildings (351, 351A, 364, 365, 366, 401, 408, 411, and 439) and one former 
building site (317/364/365) were screened and remediated (TtEC, 2011b).  All radiological work is 
currently being reviewed to determine if current site conditions are compliant with the RAOs. 

Land use restrictions were designed to limit exposure of future landowners or users of the property to 
hazardous substances and to maintain the integrity of the remedy.  The LUC objectives will be met by 
controlling access to the property.  The activity and land use restrictions described in the LUC RD Report 
(ChaduxTt, 2011b) will be incorporated into the Quitclaim Deed and Covenant to Restrict Use of Property 
and will take effect upon transfer to the OCII and issuance of those documents. 

3.3.9.2. LTM and Maintenance Activities  

Long-term maintenance requirements are described in the O&M Plan for Parcel G (ARCADIS, 2014b) and 
a letter amendment to the O&M Plan (Navy, 2015b).  The O&M Plan includes inspection items that are 
similar to those described for Parcels B-1 and B-2 (see Section 3.3.2.2).  

Durable Cover Maintenance and IC Compliance 

Quarterly inspections were conducted in October 2013, February 2014, July 2014, and November 2014 
during the first year of the post-RA O&M period (ARCADIS, 2015).  The Navy did not conduct formal 
inspections of Parcel G in 2015 (i.e., the second year of long-term monitoring and maintenance); however, 
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the Navy did perform informal inspections and maintenance to ensure the integrity of the remedy 
components.  An annual inspection was conducted in June 2016 during the third year of O&M 
(ARCADIS, 2016) and an annual inspection was conducted in October 2017 during the fourth year of O&M 
(IEJV, 2018a).  In 2017, O&M activities were realigned to match those described for IR-07/18 in 
Section 3.3.1.2.   

Throughout the first 4 years of LTM and maintenance, inspections generally concluded that the remedies 
remain intact and in good condition and they are functioning as intended.  Minor issues encountered included 
several small areas of damage to the asphalt cover due to weed growth through the cover, ponded water 
accumulating in high-traffic areas, and isolated areas of cover settlement due to contractor activities.  The 
damaged asphalt cover was repaired in each area by removing weeds (if present), preparing the subgrade, and 
installing asphalt or concrete patches to restore the cover.  A drainage pipe was installed in the area where the 
asphalt cover was damaged by excessive ponding to prevent future damage due to ponding.  All items were 
addressed in a timely manner and in accordance with the O&M Plan (ARCADIS, 2014b). 

In 2014, 2015, and 2017, the Navy conducted inspections to verify compliance with the ICs applicable to 
Parcel G.  The inspection reports certify that the ICs related to land use and activity restrictions are being 
implemented in accordance with the LUC RD (ChaduxTt, 2011b). 

Groundwater Monitoring 

For Parcel G, the COCs in groundwater are metals and VOCs.  The list of specific metals and VOCs is 
presented in the ROD (Navy, 2009b).  Groundwater monitoring is conducted throughout HPNS under the 
BGMP (CE2-Kleinfelder JV, 2011b and 2012b; Trevet, Inc., 2017a).  The BGMP includes periodic 
monitoring of groundwater elevations to evaluate the direction and gradient of groundwater flow and 
sampling and analysis of COCs at varying frequencies.  Periodic monitoring reports are published that 
describe the monitoring results and compare the results to the RGs to verify that the RAOs for groundwater 
are being met. 

At Parcel G, the BGMP includes collection of groundwater samples from four wells for analysis of VOCs 
(with three wells sampled semiannually and one well sampled biennially).  Carbon tetrachloride, 
chloroform, and PCE have historically exceeded their respective RGs in Parcel G groundwater 
(Trevet, Inc., 2018).  In 2012, monitoring of chromium VI was discontinued from the BGMP because the 
concentrations were an order of magnitude less than the TL and were stable or decreasing  
(CE2-Kleinfelder JV, 2012b).   

The Navy conducted an investigation in August 2017 to evaluate whether PFAS are present in groundwater 
at IR-09 within Parcel G as a result of historical uses (Trevet, Inc., 2018).  Monitoring wells IR09MW61A, 
IR09MW62A, and IR09MW31A1 were analyzed for PFAS compounds, including PFOA, PFOS, combined 
PFOA and PFOS, PFBS, and an additional 11 PFAS compounds by EPA Method 537 Modified.  PFOA 
was detected in two monitoring wells (IR09MW61A and IR09P040A) at concentrations less than the FSC 

file://errg.net/Active/Projects/2017%20Projects/20170042%20Innovex-ERRG%20HPNS%20%20O&M%20Support/B_Orig/02_Drft_FYR/App%20A_Doc%20List/App%20A_HPNS%20Sources.docx
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of 70 ng/L.  PFOS was detected in all three monitoring wells at concentrations less than the FSC of 70 ng/L.  
Combined PFOA and PFOS were detected in two monitoring wells (IR09MW62A and IR09P040A) at 
concentrations less than the FSC of 70 ng/L.  PFBS was detected in two monitoring wells (IR09P040A and 
IR09MW61A) at concentrations significantly less than the FSC of 380 ng/L during the PFAS groundwater 
investigation.  Concentrations of PFOA, PFOS, combined PFOA and PFOS, and PFBS were less than their 
respective FSCs during the PFAS groundwater investigation.  Based on available data, groundwater at  
IR-09 has not been affected by PFAS.  

Between 2013 and 2016, the BGMP at Parcel G included quarterly measurements of groundwater elevation 
at 20 wells.  Since 2017, groundwater elevation measurements have been collected on a regular basis at 
20 wells at Parcel G using data-logging pressure transducers (Trevet, 2017a).   

Current monitoring of the Parcel G wells will continue in accordance with the RAMP (ChaduxTt, 2011b) 
and subsequent modifications made under the BGMP. 

3.3.10. Parcels UC-1 and UC-2 

3.3.10.1. RA Activities and Implementation of ICs 

The Navy published the Final RD Package for Parcels UC-1 and UC-2, which describes the basis of design 
for the final remedy, in December 2010 (ChaduxTt, 2010e).  The remedy components for each 
contaminated medium are described below. 

 Soil and Soil Gas:  The selected remedy for soil, sediment, and soil gas consists of 
(1) construction of a durable cover consisting of a 2-foot soil cover over vegetated slopes in 
Parcel UC-2; (2) construction of a durable cover consisting of new or repaired asphaltic concrete 
for roadways in Parcels UC-1 and UC-2; (3) conducting soil gas surveys to evaluate potential 
vapor intrusion risks and assess the extents of the ARICs for VOC vapors; and (4) ICs to restrict 
specific land uses and activities. 

 Groundwater:  The selected remedy for groundwater consists of (1) MNA for VOCs in 
groundwater in Parcel UC-2 and (2) ICs to restrict specific land uses and activities. 

 Radiologically Impacted Media:  The selected remedy for radiologically impacted media 
consists of (1) decontamination or dismantling and offsite disposal of radiologically impacted 
structures; (2) excavation and offsite disposal of radiologically impacted storm drain and sanitary 
sewer lines and soil from adjacent impacted areas; and (3) survey and obtain unrestricted release 
of buildings, former building sites, and radiologically impacted areas.  

Figures 11 and 12 identify the locations of major remedy components at Parcels UC-1 and UC-2.  The RAs 
for Parcels UC-1 and UC-2 were implemented concurrently.  Construction of the remedies in Parcels UC-1 
and UC-2 began in May 2012 and were completed in September 2012 (ERRG, 2013c).  The RA included 
removal of the top 2 feet of soil from the sloped areas above Fisher and Spear Avenues and replacement with 
clean imported soil to serve as a durable cover.  The soil cover was stabilized with hand-planted native species.  
The RA also included repair and replacement of damaged portions of the roadways, sidewalks, and gutters 
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along Fisher and Spear Avenues to establish a contiguous durable cover over hardscape areas.  Drainage 
features were also constructed to improve the conveyance of stormwater off site.  Groundwater monitoring 
wells at Parcel UC-2 were incorporated into the cover construction, and drainage features were included in 
the construction to convey storm water off site.  Soil gas studies were completed in 2013 and 2014 (SES, 2013; 
ERRG, 2014g); results from the studies were used to evaluate potential risks to human health via vapor 
intrusion and to assess the need for ARICs for VOC vapors.  

Radiological removals began in 2004 (under a basewide TCRA), and continued and were completed as part 
of the RA.  In total, 20,680 cubic yards of soil was removed from 6,407 linear feet of sanitary sewer and 
storm drain lines; approximately 876 cubic yards of soil was disposed of off site as LLRW (TtEC, 2011a).  
One radiologically impacted building (819) at Parcel UC-1 was screened and remediated (TtEC, 2011a).  
All radiological work is currently being reviewed to determine if current site conditions are compliant with 
the RAOs. 

3.3.10.2. LTM and Maintenance Activities 

Durable Cover Maintenance and IC Compliance 

Long-term maintenance requirements are detailed in the O&M Plan for Parcels UC-1 and UC-2 
(ERRG, 2013d).  The O&M Plan includes inspection items that are similar to those described for  
Parcels B-1 and B-2 (see Section 3.3.2.2). 

The Navy conducted quarterly inspections and maintenance events for remedies in Parcels UC-1 and UC-2 
in January, April, July, and October 2013 (ERRG, 2014a).  The inspection frequency was reduced to 
semiannually following the first year of LTM and maintenance.  Inspections and maintenance were performed 
semiannually in April and October 2014 during the second year of LTM and maintenance (ERRG, 2015d).  
Only a single semiannual inspection and maintenance event was performed in April 2015, because the 
property was transferred to OCII before the scheduled second semiannual event (ERRG, 2015d).  The OCII 
performed inspection and maintenance events in Parcels UC-1 and UC-2 in 2016 (Geosyntec Consultants, 
2016a and 2016b) in accordance with the Risk Management Plan for Parcels UC-1 and UC-2 
(Geosyntec Consultants, 2015), but the Navy has no record of subsequent inspection and maintenance events.  
Inspections and maintenance have likely been suspended due to redevelopment construction activities.  The 
Navy anticipates that it will receive documentation on restoration of the covers following the completion of 
current construction activities. 

Throughout the first 3 years of LTM and maintenance, inspections generally concluded that the remedies 
remain intact and in good condition and they are functioning as intended.  Minor issues encountered 
included minor damage to the asphalt cover due to heavy truck traffic, contractor activities, and weed 
growth, and minor areas of poor vegetation growth due to drought.  Repairs made during the quarterly 
inspections during the first 3 years of long-term monitoring included minor maintenance items such as 
revegetation of poor growth areas, weed removal in sidewalk seams, and minor asphalt repairs 
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(ERRG 2014a, 2015d, and 2015k; Geosyntec Consultants, 2016a and 2016b).  Each of these items was 
addressed in a timely manner and in accordance with the O&M Plan (ERRG, 2013d).   

In 2013, 2014, and 2015, the Navy conducted inspections to verify continued compliance with the ICs 
applicable to Parcels UC-1 and UC-2.  The inspection reports certify that the ICs related to land use and 
activity restrictions are being implemented in accordance with the LUC RD (ChaduxTt, 2010e).  
Parcels UC-1 and UC-2 were transferred out of federal ownership to OCII in late 2015.  OCII has assumed 
responsibility for maintaining the durable cover remedies, performing the LUC inspections, and submitting 
annual O&M reports to the FFA signatories.  During preparation of this five-year review, the durable covers 
in Parcels UC-1 and UC-2 were observed to be severely damaged due to redevelopment construction 
activities, as discussed in Section 5.3.  The Navy understands that the covers will be restored and maintained 
following the completion of current construction activities. 

Groundwater Monitoring 

No groundwater monitoring wells are at Parcel UC-1; consequently, no groundwater monitoring is 
conducted at Parcel UC-1 under the BGMP.  For Parcel UC-2, the COCs in groundwater are chloroform 
and carbon tetrachloride (Navy, 2009d).  This property has been transferred to the City and County of 
San Francisco; however, the Navy continues to monitor groundwater under its BGMP  
(CE2-Kleinfelder JV, 2011b and 2012c; Trevet, Inc., 2017a).  The BGMP includes quarterly monitoring of 
groundwater elevations to evaluate the direction and gradient of groundwater flow and sampling and 
analysis for COCs at varying frequencies.  Periodic monitoring reports are published that describe the 
monitoring results and compare the results to the RGs to verify the RAOs for groundwater are being met. 

The ROD for Parcel UC-2 identified natural attenuation as the remedy for VOCs in groundwater 
(Navy, 2009d).  Groundwater samples are collected from one monitoring well (IR06MW56F) at  
Parcel UC-2 for analysis of VOCs (carbon tetrachloride and chloroform), metals, and MNA parameters.  A 
soil vapor investigation conducted in 2010 did not identify any risk to human health from inhalation via 
vapor intrusion in the area of the identified groundwater plume.  Historically, no COCs exceeded RGs in 
groundwater.   

3.3.11. Parcel UC-3 

3.3.11.1. RA Activities and Implementation of ICs 

The Navy published the Final RD for Parcel UC-3, which describes the basis of design for the components 
of the final remedy, in early 2016 (Amec Foster Wheeler Environment & Infrastructure, Inc. [Amec Foster 
Wheeler], 2016a).  The remedy components for each contaminated medium are described below. 
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 Soil and Soil Gas:  The selected remedy for soil and soil gas consists of (1) excavation and 
offsite disposal of soil contaminated by metals, SVOCs, and TPH from selected areas along the 
railroad right-of-way (IR-52); (2) construction of a durable cover consisting of asphalt and 
concrete surfaces corresponding to Redevelopment Block MU-3 on the eastern portion of 
Parcel UC-3; (3) steam line sampling and either removal or clean and closure in place (IR-45) 
within Parcel UC-3; (4) soil gas survey at the IR-56 plume area and at soil areas impacted by 
selected SVOCs and TPH to evaluate the effectiveness of excavation remedies; (5) parcel-wide 
soil gas survey to determine the reduction or retention of the designated ARIC; and (6) ICs to 
restrict specific land uses and activities. 

 Groundwater:  The selected remedy for groundwater consists of treatment of groundwater 
VOCs by injection of an organic compound, MNA, and ICs. 

 Radiologically Impacted Media:  The remedy for radiologically impacted media consists of 
excavation and offsite disposal of radiologically impacted sewer and storm drain lines.   

Figure 13 identifies the locations of major remedy components at Parcel UC-3.  RA activities in Parcel UC-3 
are substantially complete.  The Navy implemented soil, groundwater, and soil gas remedies as part of an RA 
that was completed in October 2017.  The activities completed under the RA included hotspot excavation, 
installation of durable cover, and a soil gas survey.  These activities are documented in the RACR 
(Gilbane, 2017j). 

In total, 783 cubic yards of contaminated soil was excavated from three hotspot areas in Parcel UC-3 to 
address metals (copper and lead), SVOCs, and TPH.  In total, approximately 1,200 tons of soil was 
transported and disposed of at an offsite facility during the Parcel UC-3 RA. 

Approximately 47,000 square feet of pavement was repaired, and another 47,000 square feet of new 
pavement was installed in Parcel UC-3.  New pavement consisted of 4 inches of aggregate base course 
overlain by 4 inches of asphaltic concrete.  Existing infiltration trenches, which capture and remove surface 
water from the surrounding paved areas, were integrated into the durable cover. 

The active soil gas survey involved collection of soil gas samples from three soil gas monitoring probes 
installed as part of the RA.  The results of the survey revealed that residual benzene contamination in soil 
near groundwater well IR74MW01A is generating soil gas that slightly exceeds the designated soil gas 
action level.  The Navy is evaluating this hazard to determine if it is necessary to designate an ARIC in this 
area to address future inhalation and other exposure hazards. 

The steam line closure component of the selected soil remedy was not performed as part of the RA because 
the portion of the steam line within Parcel UC-3 was not used for conveying oil, it was assessed during 
previous site investigations with no evidence of contamination, and it is outside of the area where previous 
investigations had identified waste oil impacts in the steam lines (Amec Foster Wheeler, 2016a).   
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The groundwater remedy was not implemented as part of the RA because historical and current TCE 
concentrations in groundwater at the IR-56 plume have not exceeded the RG since monitoring began in 1996 
and have not exceeded the vapor intrusion criterion since the end of 2009 (Amec Foster Wheeler, 2016a).  

Radiological removals were started in 2009 and completed in 2011, under a basewide TCRA and prior to 
the issuance of the ROD.  In total, 18,024 cubic yards of soil was removed from 18,363 linear feet of 
sanitary sewer and storm drain lines; approximately 789 cubic yards of soil was disposed of off site as 
LLRW (TtEC, 2012b).  All radiological work is currently being reviewed to determine if current site 
conditions are compliant with the RAOs. 

3.3.11.2. LTM and Maintenance Activities  

Durable Cover Maintenance and IC Compliance 

Long-term maintenance requirements will be described in the forthcoming Final O&M Plan for  
Parcel UC-3.  The O&M Plan will primarily address inspection and maintenance of the durable covers and 
implementation and monitoring of ICs. 

Groundwater Monitoring 

The Navy monitored groundwater at Parcel UC-3 under its BGMP (CE2-Kleinfelder JV, 2011b and 2012c; 
Trevet, Inc., 2017a).  Groundwater has been monitored quarterly for TCE and chloroform at the only well 
(IR74MW01A) at IR-56 within Parcel UC-3.  Historically, no COCs have exceeded their RGs in this 
monitoring well.  The groundwater monitoring RAOs have been met in Parcel UC-3, so groundwater 
monitoring activities associated with the parcel have been ceased (Trevet, Inc., 2018). 
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Section 4. Progress Since Last Review 

This section provides protectiveness statements and associated recommendations presented in the Third 
Five-Year Review.  This section also discusses the progress made toward addressing those 
recommendations. 

4.1. IR-07/18 

The Third Five-Year Review Report included the following protectiveness statement for IR-07/18 
(TriEco-Tt, 2013b):  

“The remedy for the portion of Parcel B at Sites IR-07 and IR-18 is protective of human 
health and the environment.   

Previous soil removals and durable covers on upland areas and the revetment along the 
shoreline have achieved the RAO of preventing exposure to contaminants, including 
radionuclides, in soil and sediment.  Removal of the methane source has achieved the RAO 
for methane.  Data collected during ongoing groundwater monitoring along the bay 
margin do not indicate migration of COCs at levels that would pose a risk to human health 
or the environment.  The IC performance objectives specified in the amended ROD are 
being met by access controls until the time of transfer to prevent potential exposure.  The 
effective implementation of IC performance objectives through land use and activity 
restrictions incorporated into deeds and CRUPs [covenants to restrict the use of the 
property] at the time of transfer will effectively prevent exposure to COCs and prevent 
activities that could damage the integrity of the remedy following transfer of the property.” 

The Third Five-Year Review Report did not present any issues or recommendations for IR-07/18 
(TriEco-Tt, 2013b). 

4.2. PARCELS B-1 AND B-2 

The Third Five-Year Review Report included the following protectiveness statement for the remainder of 
Parcel B (excluding IR-07/18), which was subdivided (in 2013) into Parcels B-1 and B-2 (TriEco-Tt, 2013b):  

“The remedy for the remainder of Parcel B is expected to be protective of human health 
and the environment upon completion.  In the interim, remedial activities completed to date 
have adequately addressed all exposure pathways that could result in unacceptable risks 
in these areas. 
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The excavation and off-site disposal of soil was completed in 2010.  Likewise, the 
radiologically related portions of the remedy have been completed, and DTSC approved 
an unrestricted release for radionuclides in the remainder of Parcel B (that is, excluding 
Sites IR-07 and IR-18).  Construction of the remaining components of the remedy, 
including covers and revetment, operation of the SVE system at IR-10, and treatment of 
groundwater at IR-10 are under way.  During construction, potential risk posed by 
exposure to contaminants in soil, soil vapor, or groundwater is controlled by access 
restrictions.  The effective implementation of IC performance objectives through land use 
and activity restrictions incorporated into deeds and CRUPs at the time of transfer will 
effectively prevent exposure to COCs and prevent activities that could damage the integrity 
of the remedy following transfer of the property.” 

The Third Five-Year Review Report identified an issue regarding mercury concentrations in groundwater 
within Parcel B-2 (at IR-26 wells IR26MW49A and IR26MW51A).  Mercury concentrations continue to 
exceed the trigger level despite previous soil removal actions.  The Third Five-Year Review Report 
recommended that (1) groundwater at wells IR26MW49A and IR26MW51A should continue to be 
monitored semiannually for mercury to evaluate the trend in mercury concentrations, and (2) the mass flux 
of mercury into the bay in the vicinity of wells IR26MW49A and IR26MW51A should be evaluated 
(TriEco-Tt, 2013b).   

Since 2013, groundwater continues to be monitored for mercury at bay margin wells (including wells IR26MW49A 
and IR26MW51A) under the BGMP.  A dissolved mercury mass discharge evaluation was conducted at IR-26 in 
2015 to estimate the mass discharge of mercury to San Francisco bay via groundwater transport (TriEco-Tt, 2016).  
Based on the results of that evaluation, the Navy is implementing in-situ stabilization of mercury to minimize 
migration of mercury in groundwater to the bay, as described in Section 3.3.2.  The stabilization effort is currently 
underway and its performance will be reported in a future RACR.  

4.3. PARCEL C 

The Third Five-Year Review Report included the following protectiveness statement for Parcel C 
(TriEco-Tt, 2013b): 

“The remedy for Parcel C is expected to be protective of human health and the environment 
upon completion.  In the interim, remedial activities completed to date have adequately 
addressed all exposure pathways that could result in unacceptable risks in these areas. 

Soil excavation, groundwater treatment using lactate injection and SVE are underway.  
Radiological removals are also underway.  Construction of the remaining components of 
the remedy (durable covers) will proceed after the radiological removals and excavations 
have been completed.  During construction, potential risk posed by exposure to 
contaminants in soil, soil vapor, or groundwater is controlled by access restrictions.  The 
effective implementation of IC performance objectives through land use and activity 
restrictions incorporated into deeds and CRUPs at the time of transfer will effectively 
prevent exposure to COCs and prevent activities that could damage the integrity of the 
remedy following transfer of the property.” 
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The Third Five-Year Review Report did not present any issues or recommendations for Parcel C 
(TriEco-Tt, 2013b). 

4.4. PARCEL D-1 

The Third Five-Year Review Report included the following protectiveness statement for Parcel D-1 
(TriEco-Tt, 2013b): 

“The remedy for Parcel D-1 is expected to be protective of human health and the environment 
upon completion.  In the interim, remedial activities completed to date have adequately 
addressed all exposure pathways that could result in unacceptable risks in these areas. 

The excavation and off-site disposal of soil was partially completed in 2010.  Groundwater 
treatment using ZVI injection was completed in 2008.  Radiological removals are under 
way.  Construction of the remaining components of the remedy (removal of two remaining 
areas and covers) will proceed after the radiological removals have been completed.  
During construction, potential risk posed by exposure to contaminants in soil, soil vapor, 
or groundwater is controlled by access restrictions.  The effective implementation of IC 
performance objectives through land use and activity restrictions incorporated into deeds 
and CRUPs at the time of transfer will effectively prevent exposure to COCs and prevent 
activities that could damage the integrity of the remedy following transfer of the property.” 

The Third Five-Year Review Report did not present any issues or recommendations for Parcel D-1 
(TriEco-Tt, 2013b). 

4.5. PARCEL D-2 

The Third Five-Year Review Report did not include a protectiveness statement for Parcel D-2, because the 
parcel was deemed to require no further action following completion of radiological remediation.   

4.6. PARCEL G 

The Third Five-Year Review Report included the following protectiveness statement for Parcel G 
(TriEco-Tt, 2013b): 

“The remedy for Parcel G is expected to be protective of human health and the environment 
upon completion.  In the interim, remedial activities completed to date have adequately 
addressed all exposure pathways that could result in unacceptable risks in these areas. 

The excavation and off-site disposal of soil and removal of soil stockpiles were completed 
in 2010.  Groundwater treatment using ZVI injection was completed at IR-09 and IR-71 in 
2008.  The radiologically related portions of the remedy have been completed, and DTSC 
approved an unrestricted release for radionuclides in Parcel G.  Construction of the 
remaining component of the remedy (covers) is substantially completed.  During 
construction, potential risk posed by exposure to contaminants in soil, soil vapor, or 
groundwater is controlled by access restrictions.  The effective implementation of IC 
performance objectives through land use and activity restrictions incorporated into deeds 
and CRUPs at the time of transfer will effectively prevent exposure to COCs and prevent 
activities that could damage the integrity of the remedy following transfer of the property.” 
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The Third Five-Year Review Report did not present any issues or recommendations for Parcel G 
(TriEco-Tt, 2013b). 

4.7. PARCEL UC-1 

The Third Five-Year Review Report included the following protectiveness statement for Parcel UC-1 
(TriEco-Tt, 2013b): 

“The remedy for Parcel UC-1 is expected to be protective of human health and the 
environment upon completion.  In the interim, remedial activities completed to date have 
adequately addressed all exposure pathways that could result in unacceptable risks in 
these areas.  

Previous soil removals and durable covers have achieved the RAO of preventing exposure 
to contaminants in soil.  The radiologically related portions of the remedy have been 
completed, and DTSC approved an unrestricted release for radionuclides in Parcel UC-1.  
Plans for a soil vapor survey at Parcel UC-1 are in progress.  The IC performance 
objectives specified in the ROD are being met by access controls until the time of transfer 
to prevent potential exposure.  The effective implementation of IC performance objectives 
through land use and activity restrictions incorporated into deeds and CRUPs at the time 
of transfer will effectively prevent exposure to COCs and prevent activities that could 
damage the integrity of the remedy following transfer of the property.” 

The Third Five-Year Review Report did not present any issues or recommendations for Parcel UC-1 
(TriEco-Tt, 2013b). 

4.8. PARCEL UC-2 

The Third Five-Year Review Report included the following protectiveness statement for Parcel UC-2 
(TriEco-Tt, 2013b): 

“The remedy for Parcel UC-2 is expected to be protective of human health and the 
environment upon completion.  In the interim, remedial activities completed to date have 
adequately addressed all exposure pathways that could result in unacceptable risks in 
these areas. 

Previous soil removals and durable covers have achieved the RAO of preventing exposure 
to contaminants in soil.  The radiologically related portions of the remedy have been 
completed, and DTSC approved an unrestricted release for radionuclides in Parcel UC-2.  
Concentrations of VOCs in groundwater are less than remediation goals or are decreasing.  
During monitoring of natural attenuation, potential risk posed by exposure to 
contaminants in soil, soil vapor, or groundwater is controlled by access restrictions.  The 
effective implementation of IC performance objectives through land use and activity 
restrictions incorporated into deeds and CRUPs at the time of transfer will effectively 
prevent exposure to COCs and prevent activities that could damage the integrity of the 
remedy following transfer of the property.” 

The Third Five-Year Review Report did not present any issues or recommendations for Parcel UC-2 
(TriEco-Tt, 2013b). 
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Section 5. Five-Year Review Process 

This section describes activities conducted in support of this Fourth Five-Year Review Report for HPNS. 

5.1. COMMUNITY NOTIFICATION, INVOLVEMENT, AND SITE INTERVIEWS 

Members of the BRAC Cleanup Team (BCT) were notified of the initiation of the five-year review process 
at a meeting held on March 8, 2018.  The members of the BCT were also interviewed to solicit their 
feedback for this report and they were requested to review and comment on the draft and draft final versions 
of this report.   

Members of the San Francisco community were notified about the initiation of five-year review process 
through an email sent on April 1, 2018; at a community meeting held on April 11, 2018; and through public 
notices published in local newspapers (San Francisco Chronicle and San Francisco Bay View) in 
June 2018.  The public notices informed the community members that the Fourth Five-Year Review Report 
would be made available for public review and comment.   

BCT members (which include EPA, DTSC, and the Water Board) and San Francisco Department of Public 
Health representatives were interviewed on February 22, 2018, as part of the five-year review process.  
Appendix B contains records of the interviews.  The most common issues and concerns raised during the 
interviews are summarized below. 

 Concerns related to the adequacy of historical radiological remediation based on the discovery of 
widespread falsification of radiological data by a Navy contractor.  The radiological issues have 
resulted in (1) distrust of the Navy’s cleanup program by the regulatory agencies and the 
community; (2) delays in the achievement of cleanup, transfer, and redevelopment of the affected 
parcels; and (3) increased workloads for regulatory agency representatives, resulting in delays in 
document reviews. 

 Community expectations that the regulatory agencies more actively oversee future Navy work 
and be involved with developing the plans to address the radiological remediation issues to ensure 
that work is performed appropriately. 

 The need for the Navy to increase its community involvement effort and ensure the transparent 
exchange of information with the public. 

 The need for increased communication by the Navy at BCT meetings in advance of planning and 
executing work to avoid general confusion and time spent by the regulatory agencies reviewing 
documents, commenting on documents, and understanding the scopes and intent of the work.   
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 Concerns about Navy document quality and responsiveness to comments on documents leading to 
lengthy regulatory agency reviews and extensive comments. 

 Dust generation and control during cleanup work activities.  

Additionally, local community members were invited to participate in a survey on February 26, 2018, 
regarding the status of cleanup activities conducted over the past 5 years.  Appendix B contains records of 
the survey responses.  The most common issues and concerns raised in the surveys are summarized below. 

 General lack of public trust in the adequacy of the cleanup work and how information on the 
radiological issues has been communicated.  

 Concerns over losses in property value caused by the discovery of the radiological cleanup issues, 
the effect of delays in redevelopment on the community’s growth and value, and whether it is 
safe to live in Parcel A. 

 The need for the Navy to act quickly to address the radiological cleanup issues and communicate 
progress with the community more frequently, transparently, and effectively. 

 Dust generation during cleanup work activities. 

5.2. DOCUMENT AND DATA REVIEW 

As part of this five-year review, documents and data related to remedy implementation were reviewed for 
each parcel.  The reviews primarily focused on (1) documents and data that provide information on the 
technical and regulatory considerations that led to remedy selection and implementation, (2) documents 
that demonstrate remedy completion, and (3) documents and parcel-specific data that demonstrate the 
remedies continue to be protective of human health and the environment. 

The types of documents reviewed include those focused on remedy implementation, maintenance, and 
monitoring, such as RDs, LUC RDs, RAMPs, RAWPs, RACRs, O&M Plans, post-construction O&M 
reports, soil vapor investigation reports, SVE progress reports, groundwater treatment progress reports, and 
BGMP reports, including semiannual groundwater monitoring reports.   

The types of data reviewed to assess remedy performance include: 

 Soil confirmation sampling data collected following hotspot excavation remedies 

 Soil gas data collected during soil gas investigations 

 Qualitative remedy performance data presented in O&M inspection reports 

 SVE data collected as part of SVE remedy monitoring 

 Groundwater treatment data collected to evaluate performance of in-situ groundwater treatment 
remedies 

 Groundwater data for metals and VOCs collected as part of MNA and LTM remedies 
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The Navy has completed an extensive review of the radiological remediation documents and data as part 
of its evaluation of the potential contractor manipulation and/or falsification of data and has identified the 
areas where resurveying for radionuclides is required to address all issues discovered during the Navy’s 
evaluation.  Any available information on the status of the review and discoveries made by the Navy were 
considered during the development of this five-year review.   

5.3. SITE INSPECTIONS 

The Navy conducted site inspections for this review on January 29, 2018.  The purpose of the site 
inspections was to review and document current site conditions to assist in evaluating the protectiveness of 
the remedial systems.  Site access and general site conditions were also evaluated during the inspection.  
Appendix C contains the site inspection checklists and associated photographic logs that document the 
observations made during the inspections.   

The inspection focused on the completed cover remedies at IR-07/18 and Parcels B-1, B-2, C, G, and UC-3.  
At the time of the inspections, the completed cover remedies in Parcels UC-1 and UC-2, which have already 
been transferred to the City and County of San Francisco, were in disrepair due to redevelopment 
construction activities that are being performed in accordance with an approved Risk Management Plan 
(Geosyntec Consultants, 2015).  The roadways in Parcels UC-1 and UC-2 were damaged as a result of 
heavy truck traffic associated with construction within the new Hunters Point Artist Parcel, and they will 
be repaired upon the completion of current construction activities.  As a result, these covers could not be 
inspected.  Observations made during the site inspections indicated that the remedies at all sites were 
operating properly and successfully. 

The soil cover at IR-07/18 was observed to be in good condition with no evidence of settlement, erosion, 
bulges, or cracks.  All slopes appeared stable, and the cover vegetation was well established.  Minor holes 
(typically 2 to 5 inches in diameter) that did not appear to extend far below surface were observed.  The 
holes would not endanger the effectiveness of the soil cover, which is at least 3 feet thick within the 
radiological ARIC and at least 2 feet thick in other areas.  The shoreline revetment was observed to be in 
good condition, with some sand refilling the bayward areas of the revetment toe.  The small asphalt cover 
at the northeastern corner of IR-07 was observed to be in good condition. 

The soil cover in Parcel B-1 was observed to be in good condition with no evidence of settlement, erosion, 
bulges, or cracks.  All slopes appeared stable, and the cover vegetation was well established.  The asphalt 
cover and building foundations across Parcels B-1 and B-2 were observed to be in good condition, with 
only minor damage caused by weed growth at seams in the asphalt cover.  Swales were intact and free of 
major debris.  The shoreline revetment was observed to be in good condition.   

The asphalt cover and building foundations across Parcels C were observed to be in good condition, with only 
minor damage caused by weed growth at seams in the asphalt cover.  Swales were intact and free of major 
debris.  The shoreline armoring area near the entrance to Dry Dock 2 was observed to be in good condition.   
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The asphalt cover and building foundations across Parcel G were observed to be in good condition, with 
only minor damage caused by weed growth at seams in the asphalt cover.  Swales were intact and free of 
major debris.   

The newly installed asphalt cover in Parcel UC-3 was observed to be in good condition, with only minor 
damage caused by frequent traffic on the roadway surface.  The O&M program for Parcel UC-3 has not 
begun yet, but the first inspection and repair event is expected to occur within the next few months.  Any 
damaged areas will be addressed at that time.  The infiltration trenches in the roadway shoulder were intact 
and free of major debris. 

Monitoring well surface completions observed during the site inspections were found to be in good 
condition.  Monitoring wells are regularly inspected during the semiannual groundwater sampling events 
and were generally observed to be in good condition.   
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Section 6. Technical Assessment 

Three questions are examined in the technical assessment to evaluate whether the completed remedies at 
HPNS are protective of human health and the environment: 

 Question A:  Is the remedy functioning as intended by the decision documents? 

 Question B:  Are the exposure assumptions, toxicity data, cleanup levels, and RAOs used at the 
time of the remedy still valid? 

 Question C:  Has any other information come to light that could call into question the 
protectiveness of the remedy? 

The following sections address each of these questions, based on the information and data summaries 
presented in previous sections.  The discussion presented in the following sections provides a framework 
for the protectiveness statements that are provided in Section 8.  The technical assessments and 
protectiveness statements relate to remedies that have been implemented and demonstrated to be complete 
at the time of this five-year review. 

6.1. QUESTION A 

Is the remedy functioning as intended by the decision documents? 

Each type of remedy implemented to date was evaluated to determine whether it is functioning as designed.  
The factors listed below were considered when making the determination about each remedy: 

RA performance (if applicable): 

 Whether the RA continues to operate and function as designed 

 Whether cleanup levels are being achieved or are on a path to be achieved in a reasonable time 
frame 

 Whether containment is effective, if applicable 

 Whether opportunities exist to improve the performance and/or reduce costs of monitoring, 
sampling, and treatment systems 

  



Section 6 Technical Assessment 

IEJV-4804-0000-0006 6-2 

System O&M (if applicable): 

 Whether operating procedures, as implemented, are working in a manner that will continue to 
maintain the effectiveness of the remedy 

 Whether frequent equipment breakdowns or changes indicate a potential issue affecting 
protectiveness 

 Whether large variances in O&M costs could indicate a potential remedy problem  

Implementation of ICs and other measures (if applicable): 

 Whether ICs are in place and are proving to be effective in preventing exposure 

 Whether access controls (e.g., fencing and warning signs) are in place and are proving to be 
effective in preventing exposure  

 Whether other actions (e.g., removals) necessary to ensure that immediate threats have been 
addressed are complete 

The responses to Question A are discussed below for each remedy component, most of which have been 
implemented at multiple parcels.  Only remedy components that have been implemented and demonstrated 
to be complete are evaluated in this technical assessment.   

6.1.1. Excavation and Offsite Disposal of Soil Hot Spots 

Are the hotspot excavation remedies implemented in Parcels B-1, B-2, C, D-1, E-2, G, and UC-3 
functioning as intended by the decision documents?  YES 

RA Performance:  Published documents verify that the hotspot excavations, as required by the RODs, 
were implemented properly and are reducing site-wide risk as intended in Parcels B-1, B-2, C, D-1, E-2, G, 
and UC-3.  The hotspot excavations included the collection of confirmation samples to demonstrate 
adequate removal of soil.  All hot spots were backfilled with clean imported soil meeting specified backfill 
acceptance criteria.  Permanent removal of soil that poses an unacceptable exposure risk, in combination 
with the durable cover remedies described in Section 6.1.2, effectively achieves the RAO of preventing 
exposure to organic and inorganic chemicals in soil at concentrations greater than RGs.  No opportunities 
for optimization or early indicators of potential problems were identified for the hotspot excavations during 
this review.   

System O&M:  Not applicable. 

Implementation of ICs and other measures:  Section 6.1.2 discusses implementation of the ICs to 
addresses exposure to remaining contaminants in soil and sediment.  
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6.1.2. Durable Covers  

Are the durable cover remedies implemented in IR-07/18 and Parcels B-1, B-2, C, G, UC-1, UC-2, and 
UC-3 functioning as intended by the decision documents?  YES 

RA Performance:  Published documents, site inspections, and communication with personnel knowledgeable 
about the sites indicate that the durable covers, as required by the RODs, were implemented properly and are 
functioning as intended in IR-07/18 and Parcels B-1, B-2, C, G, UC-1, UC-2, and UC-3.  Durable covers on 
upland areas and along the shoreline have been shown to effectively contain and prevent exposure to 
remaining organic and inorganic chemicals in soil and sediment.  The proper function of the durable covers 
effectively achieves the RAO of preventing exposure to organic and inorganic chemicals in soil at 
concentrations greater than the RGs.  In Parcels UC-1 and UC-2, where durable covers have been 
compromised by redevelopment work, construction activities are being implemented and monitored in 
accordance with an approved Risk Management Plan that complies with applicable ICs.  No opportunities for 
optimization or early indicators of potential problems were identified for the durable covers during this review.   

System O&M:  The durable covers in IR-07/18 and Parcels B-1, B-2, C, G, UC-1, and UC-2 are monitored 
and maintained in accordance with their respective O&M Plans.  The durable covers in Parcel UC-3 were 
constructed recently and an O&M Plan is currently in development.  Regularly scheduled inspections 
performed by qualified professionals have verified that all durable covers within the post-construction 
O&M phase are in good condition, and that O&M of the covers has been effective.  Minor issues 
encountered, such as asphalt cover damaged by weed growth or heavy traffic, animal burrows in soil covers, 
areas of poor vegetation growth on soil covers, and breaches of the perimeter fence, have not compromised 
the integrity of the remedy.  O&M costs are generally consistent from year to year and are not anticipated 
to change significantly as long as the current configurations of the durable cover remedies are maintained.  
In Parcels UC-1 and UC-2, where durable covers have been compromised by redevelopment work, 
construction activities are being implemented and monitored in accordance with an approved Risk 
Management Plan that complies with applicable ICs and restoration of the durable covers will comply with 
the applicable O&M Plan. 

Implementation of ICs and Other Measures:  The IC performance objectives that relate to preventing 
potential exposure to contaminants in soil and sediment are being met by access controls.  Overall access 
to HPNS is restricted by manned, restricted-access checkpoints.  Access to most sites and parcels is 
additionally controlled by fencing and signs at the site.  Access controls will not be required in the future 
following the completion of redevelopment activities.  The effective implementation of IC performance 
objectives through land use and activity restrictions incorporated into deeds and CRUPs at the time of 
transfer will effectively prevent exposure to COCs following transfer of the property.   

The Navy and the OCII perform annual inspections to verify compliance with the ICs designated by each 
site’s or parcel’s LUC RD.  The inspection reports certify that the ICs related to land use and activity 
restrictions are being implemented in accordance with the LUC RD. 
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6.1.3. SVE 

Are the SVE remedies implemented in Parcels B-1 and C functioning as intended by the decision 
documents?  YES.  The source of the VOC mass in the vadose zone is being reduced by SVE.  However, 
mass removal efficiency is low due to mass diffusion limitations in the heterogeneous soil at HPNS. 

RA Performance:  SVE remedies are currently being implemented in Parcel B-1 (IR-10) and five of eight 
planned treatment areas (1, 3, 6, 7, and 8) in Parcel C.  Treatment in Areas 4 and 5 is expected to begin in 
2018.  The goal of implementing SVE in Parcels B-1 and C is to reduce the source of the VOC mass in soil.  
The SVE technology was prescribed for use in Parcels B-1 and C as long as operations are efficient (i.e., 
mass removal is cost effective).   

The SVE systems installed and activated to date in Parcels B-1 and C were constructed and operated in 
accordance with the RODs, RDs, and system-specific operation and optimization plans.   

System O&M:  SVE system operation in Parcels B-1 and C is ongoing.  Operations are monitored and 
optimized, as required, to maximize removal efficiency.  Optimization measures include system 
modifications to improve operational performance, pulsed and cycled operation of extraction wells, targeted 
operation of SVE wells in the areas of highest contaminant concentrations, optimization of vacuum 
pressures to control radii of influence and minimize water entrainment from the SVE wells, and passive air 
venting to address stagnation points.  The mass removal achieved to date is summarized below. 

 Approximately 18.5 pounds of VOCs (predominantly TCE) has been removed from IR-10 in 
Parcel B-1.   

 Approximately 2.5 pounds of VOCs (predominantly TCE) has been removed to date from Area 1 
in Parcel C.   

 Approximately 1.4 pounds of VOCs (predominantly PCE and TCE) has been removed to date 
from Area 3 in Parcel C.   

 Approximately 4 pounds of VOCs (predominantly TCE) has been removed to date from Areas 6 
and 7 in Parcel C. 

 Approximately 21 pounds of VOCs (predominantly PCE and TCE) has been removed to date 
from Area 8 in Parcel C. 

Despite proper system operation and optimization, SVE treatment has achieved a limited reduction in the 
contaminant source to date in all active treatment areas within Parcels B-1 and C.  SVE operations have 
revealed the systems are operating in diffusion-limited conditions, which reduces the efficiency of mass 
removal and results in long rebound times.  SVE operations in Parcels B-1 and C are characterized by rapid 
declines in soil gas concentrations upon initiation of SVE system operations, followed by long 
rebound/equilibration periods where soil gas ultimately approaches initial concentrations, indicating that 
transport of the VOC mass from soil to soil gas is limited by a slow rate of diffusion.  Soil at HPNS is primarily 
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artificial fill composed of low-permeability heterogeneous silts and clays with gravel and debris.  The slow 
transport rate of VOC mass from low-permeability soil has limited the VOC mass removed to date.   

This review has determined that SVE, although being implemented in accordance with the RODs and RDs 
and meeting the ROD objective of removing VOCs, is not operating efficiently to reduce the mass of source 
contamination in soil.  Optimization of the existing SVE systems will not significantly improve source mass 
reduction.   

Implementation of ICs and Other Measures:  The IC performance objectives specified in the RODs will 
be met by land use and activity restrictions to prevent potential exposure to soil gas.  Construction of 
enclosed structures will be restricted and may require implementation of engineering controls and 
monitoring.  The effective implementation of IC performance objectives through land use and activity 
restrictions incorporated into deeds and CRUPs at the time of transfer will effectively prevent exposure to 
COCs following transfer of the property.   

6.1.4. In-Situ Groundwater Treatment 

Are the in-situ groundwater remedies implemented in Parcels B-1 and C functioning as intended by the 
decision documents?  YES 

RA Performance:  In-situ groundwater treatment remedies have been implemented in Parcel B-1 (IR-10) 
and Parcel C (RU-C1, RU-C2, RU-C4, and RU-C5).  Published documents indicate that the in-situ 
groundwater treatment remedies, as required by the RODs, were implemented properly.  Additional 
treatment is planned for one or more of the RUs in Parcel C in the near future.  No opportunities for 
optimization or early indicators of potential problems were identified for the in-situ groundwater treatment 
remedies during this review. 

System O&M:  Performance monitoring of the groundwater treatment remedies is currently being 
performed under the BGMP and will continue to occur until the RAOs are met at each plume.  Monitoring 
and reporting costs are generally consistent from year to year and are not anticipated to change significantly. 

Implementation of ICs and Other Measures:  The IC performance objectives specified in the RODs are 
being met by land use and activity restrictions to prevent potential exposure to groundwater.  Well 
installation and groundwater use are restricted.  The effective implementation of IC performance objectives 
through land use and activity restrictions incorporated into deeds and CRUPs at the time of transfer will 
effectively prevent exposure to COCs following transfer of the property.   

The Navy performs annual inspections to verify compliance with the ICs designated by each parcel’s LUC 
RD.  The inspection reports certify that the ICs related to land use and activity restrictions are being 
implemented in accordance with the LUC RDs. 
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6.1.5. MNA and LTM of Groundwater 

Are the MNA and LTM remedies in IR-07/18 and Parcels B-1, B-2, C, D-1, G, UC-2, and UC-3 
functioning as intended by the decision documents?  YES  

RA Performance:  MNA of VOC and/or LTM of metals in groundwater are currently being implemented 
at IR-07/18 and Parcels B-1, B-2, C, D-1, G, and UC-2.  MNA for VOCs in groundwater at Parcel UC-3 
was specified in the RD, but pre-RA monitoring data demonstrated that groundwater treatment and MNA 
were unnecessary at Parcel UC-3.   

Published documents indicate that the MNA and LTM remedies are being implemented appropriately and 
in accordance with the RODs and RAMPs.  The MNA and LTM remedies functioned, or are functioning, 
as intended.  Data collected during ongoing groundwater monitoring are providing information on the 
attenuation rates of COCs in groundwater and allowing for data comparisons to RGs and well-specific TLs.   

MNA and LTM are implemented under the BGMP.  The program is reviewed and optimized regularly.  No 
opportunities for further optimization or early indicators of potential problems were identified for the MNA 
and LTM remedies during this review. 

System O&M:  MNA and LTM remedies are currently performed under the BGMP and will continue to 
occur until the groundwater RGs are met.  Monitoring and reporting costs are generally consistent from 
year to year and are not anticipated to change significantly. 

Implementation of ICs and Other Measures:  The IC performance objectives specified in the RODs are 
being met by land use and activity restrictions to prevent potential exposure to groundwater.  Well 
installation and groundwater use are restricted.  The effective implementation of IC performance objectives 
through land use and activity restrictions incorporated into deeds and CRUPs at the time of transfer will 
effectively prevent exposure to COCs following transfer of the property.   

The Navy performs annual inspections to verify compliance with the ICs designated by each parcel’s LUC 
RD.  The inspection reports certify that the ICs related to land use and activity restrictions are being 
implemented in accordance with the LUC RDs. 

6.1.6. Radiological Surveys and Remediation 

Are the radiological surveys and remediation remedies implemented in IR-07/18 and Parcels B-1, B-2, 
C, D-1, D-2, E, G, UC-1, UC-2, and UC-3 functioning as intended by the decision documents?  YES (for 
IR-07/18 and Parcel D-1); NO (for Parcels B-1, B-2, C, D-2, E, G, UC-1, UC-2, and UC-3). 

RA Performance:  Published documents report the completion of radiological surveys and remediation in 
IR-07/18 and Parcels B-1, B-2, C, D-1, D-2, E, G, UC-1, UC-2, and UC-3.  In January 2018, the Navy 
determined that a significant portion of the radiological survey and remediation work completed to date 
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was compromised by potential manipulation and/or falsification of data by one of its radiological 
remediation contractors.  Compromised data were identified in reports associated with Parcels B-1, B-2, C, 
D-2, E, G, UC-1, UC-2, and UC-3.  The Navy is currently in the process of planning corrective actions to 
ensure the radiological remedies specified in the RODs are implemented as intended.   

The radiological remedies that have been successfully completed and are functioning as intended are 
described below. 

 Radiological surveys removals were completed in 2010 at IR-07/18.  A MARSSIM Class 1 
survey has been completed for the entire surface of IR-07/18, and the top 1 foot of soil was 
remediated to levels specified in the Amended ROD to ensure a radiologically clean surface 
before the cover remedy was applied.  The constructed cover over the portion of IR-07/18 (within 
the radiological ARIC) prevents exposure to radionuclides in accordance with the RAOs.  CDPH 
completed further surface scans at IR-07/18.  CDPH concluded that there was no evidence or 
indication of radiological health and safety concerns based on surface gamma radiation in the 
surveyed areas of IR-07/18 (CDPH, 2013). 

 The Phase 1 radiological TCRA has been completed at Parcel D-1, and the RACR for the Phase 2 
radiological TCRA is currently being developed.  The TCRAs included radiological surveys and 
remediation for radiologically impacted buildings, structures, and former building sites.  
Additionally, radiologically impacted storm drain and sanitary sewer lines were removed and the 
trenches were surveyed and remediated.   

System O&M:  The durable covers within the radiological ARIC in IR-07/18 are monitored and maintained 
in accordance with the O&M Plan (ERRG, 2012d).  Regularly scheduled inspections performed by 
qualified professionals have verified that all durable covers within the post-construction O&M phase are in 
good condition, and that O&M of the covers has been effective.  Minor issues encountered, such as animal 
burrows in soil covers, areas of poor vegetation growth on soil covers, and breaches of the perimeter fence, 
have not compromised the integrity of the remedy.  O&M costs are generally consistent from year to year 
and are not anticipated to change significantly as long as the current configurations of the durable cover 
remedies are maintained within the radiological ARIC. 

O&M is not applicable to the completed radiological remedies in Parcel D-1, because this parcel has been 
radiologically released.   

Implementation of ICs and Other Measures:  The IC performance objectives that relate to preventing 
potential exposure to radionuclides within the radiological ARIC in IR-07/18 are being met by access 
restrictions.  The site is currently, and will remain, enclosed by a perimeter fence with locked gates until 
transfer to the OCII.  The durable covers are inspected and maintained in accordance with the O&M Plan 
(ERRG, 2012d) and prevent contact with underlying soil.  The activity and land use restrictions described 
in the LUC RD Report (ChaduxTt, 2010a) will be incorporated into the Quitclaim Deed and Covenant to 
Restrict Use of Property and will take effect upon transfer to the OCII and issuance of those documents.  
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Future implementation of land use and activity restrictions will effectively prevent exposure to COCs 
following transfer of the property.   

ICs for radionuclides are applicable to a portion of Parcel D-1, as this area was not released by the Phase 1 
and Phase 2 TCRAs.  The Navy is planning to revise the existing LUC RD for Parcel D-1 to define those 
ICs and their area of applicability.   

The Navy performs annual inspections to verify compliance with the ICs designated by each parcel’s 
LUC RD.  The inspection reports certify that the ICs related to land use and activity restrictions are being 
implemented in accordance with the LUC RDs. 

6.2. QUESTION B 

Are the exposure assumptions, toxicity data, cleanup levels, and RAOs used at the time of remedy 
selection still valid? 

EPA’s guidance document for five-year reviews identifies several areas to be considered in evaluating 
whether the assumptions made at the time of remedy selection remain valid (EPA, 2001).  Areas of 
consideration include: 

Standards and To Be Considered (TBC) Criteria:   

 Whether standards identified as ARARs, newly promulgated standards, and/or changes in TBC 
criteria could call into question the protectiveness of the remedy 

Toxicity and Other Contaminant Characteristics: 

 Whether toxicity factors for COCs at the site have changed in a way that could affect the 
protectiveness of the remedy  

Risk Assessment Methods: 

 Whether risk assessment methodologies or guidance have changed in a way that could affect the 
protectiveness of the remedy 

Exposure Pathways: 

 Whether current or reasonably anticipated future land use on or near the site has changed or may 
change in the near future (including redevelopment or changed resource use)   

 Whether human health or ecological routes of exposure or receptors have been newly identified 
or changed in a way that could affect the protectiveness of the remedy  

 Whether there are newly identified contaminants or contaminant sources leading to a 
potential/actual pathway not previously addressed by the remedy 
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 Whether there are unanticipated toxic byproducts or daughter products of the remedy not 
previously addressed by the decision documents  

 Whether physical site conditions or the understanding of these conditions have changed in a way 
that could affect the protectiveness of the remedy 

Expected Progress Toward Meeting RAOs: 

 Whether the remedy is progressing as expected toward meeting the RAOs 

 Whether new site conditions (e.g., discovery of new contaminants) impact the RAOs and remedy 
protectiveness 

Five-year review guidance (EPA, 2001) indicates that the question of interest in developing the five-year 
review is not whether changes have occurred but rather whether changes call into question the 
protectiveness of the cleanup action.  The following sections evaluate each of the above considerations. 

6.2.1. Changes in Standards and TBC Criteria 

The Navy evaluated the ARARs established in the RODs for Parcels B (i.e., IR-07/18 and Parcels B-1 and 
B-2), C, D-1, D-2, E, E-2, G, UC-1, UC-2, and UC-3.  No changes to chemical-specific, location-specific, 
or action-specific ARARs established in the RODs were identified that would bear on the protectiveness of 
the remedies.   

6.2.2. Changes in Toxicity and Other Contaminant Characteristics 

Soil and Groundwater:  The Navy evaluated changes in soil and groundwater toxicity criteria and other 
contaminant characteristics since the third five-year review to determine if they would affect the 
protectiveness of the remedies.  To perform this evaluation, the Navy focused its evaluation on the COCs that 
are the primary risk drivers in soil and groundwater at HPNS.  The primary risk drivers in soil are arsenic, 
benzo(a)pyrene, and Aroclor-1260, and the primary risk drivers in groundwater are TCE, PCE, and VC.   

The RGs established in the ROD for the primary risk drivers in soil and groundwater at Parcels B, C, D-1, 
G, UC-1, UC-2, and UC-3 were selected based on a comparison of the COC-specific risk-based 
concentration (RBC), the laboratory practical quantitation limit (PQL) based on standard EPA analytical 
methods, and the Hunters Point ambient level (HPAL) for naturally occurring chemicals.  The RBCs were 
calculated based on a target excess cancer risk level of 1 × 10-6 and target noncancer HI of 1, consistent 
with the exposure pathways and assumptions used in the parcel-specific HHRAs to assess risks.  Table 15 
provides the soil RGs identified in the RODs for the primary COCs, and Table 16 provides the groundwater 
RGs for the primary COCs. 

Changes to toxicity criteria have occurred since the signing of the RODs.  These changes are observable as 
differences between the ROD RBCs and current risk-based values developed by EPA and CalEPA DTSC.  
Current risk-based values were obtained from EPA’s Regional Screening Level (RSL) Tables (EPA, 2018) 
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and DTSC’s HHRA Note Number 3 (DTSC, 2018).  The toxicity values used to calculate RSLs are selected 
using a hierarchy of toxicological sources, with the Integrated Risk Information System as its primary 
source.  For most chemicals, DTSC endorses the values listed in the EPA RSL tables.  However, some 
values listed in the EPA RSL tables differ significantly from values calculated using CalEPA toxicity 
criteria and risk assessment procedures.  DTSC-modified screening levels (DTSC-SLs) are used in 
conjunction with the EPA RSLs to evaluate chemical concentrations in environmental media at California 
sites and facilities.  Note that the DTSC-SLs are derived at a target risk level of 1 × 10-6 and a target hazard 
quotient (HQ) of 1 as are the EPA RSLs.  Table 15 shows a comparison of current risk-based values for 
soil to the RGs listed in the RODs. 

For groundwater, risk-based values were based on the groundwater to indoor air exposure pathway (i.e., 
vapor intrusion).  Table 16 shows a comparison of ROD RGs and current EPA Vapor Intrusion Screening 
Levels (VISLs).  The VISLs are based on default residential or nonresidential (i.e., commercial) exposure 
scenarios, a target cancer risk level of one per million (1 × 10-6), and a target noncancer HQ of 1.0. 

For some of the COCs in soil and groundwater, the RG was based on the laboratory PQL because the RBC 
was below the PQL at the time of the ROD.  However, as analytical techniques improve over time, 
laboratories are able to achieve lower PQLs for some of the COCs.  As part of the toxicity evaluation, 
current analytical limits of quantitation (LOQs) were compared to PQLs listed in the ROD.  In present-day 
terminology, the PQL is referred to as an LOQ in accordance with the DoD Quality Systems Manual for 
Environmental Laboratories and the Navy’s Tier II SAP format guidelines.  Furthermore, for analytes where 
the LOQ is higher than an RBC using the best available technology, another laboratory-specific limit, the 
detection limit, can be used to evaluate risk and is the preferred laboratory limit for use in risk assessments. 

As shown in Tables 15 and 16, the comparison of ROD cleanup levels to current risk-based screening levels 
and laboratory-specific limits indicate that some levels are higher, some lower, and some levels were nearly 
the same.  Although some changes to the toxicity criteria and to laboratory-specific limits have occurred, 
these changes do not affect the protectiveness of the remedies because RBC for the primary risk drivers 
remain within the risk management range.  Additionally, protectiveness will be maintained as long as ICs 
preventing exposure remain in place and ongoing monitoring continues until COC concentrations in soil 
and groundwater are at such levels to allow for unrestricted use and exposure at the time when the future 
property owner proposes to terminate those ICs. 

Emerging chemicals (PFAS compounds) were added to the analytical suites for groundwater sampling 
activities in IR-10 (Parcel B-1) and IR-09 (in Parcel G) in August 2017.  Concentrations of PFOA, PFOS, 
combined PFOA and PFOS, and PFBS were less than their respective FSCs during the PFAS groundwater 
investigation.  Based on available data, groundwater at IR-10 and in Parcel G has not been affected with 
PFAS.  As a result, concerns regarding emerging groundwater chemicals do not call into question the 
protectiveness of the remedies. 
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No new contaminants or contaminant sources in soil and groundwater originating from the sites have been 
identified or detected during monitoring performed since the third five-year review.  No unanticipated toxic 
byproducts have been generated as a result of remedy implementation.  The toxicity data used at the time 
of the remedy selection are still valid. 

Soil Gas:  The Navy is implementing ICs to manage risk associated with soil gas within the ARICs defined 
for Parcels B-1, B-2, C, D-1, E, G, UC-1, UC-2, and UC-3.  In Parcels B-1 and C, the Navy is also 
implementing active treatment (by SVE and ISB) to reduce the source contamination contributing to 
elevated COC concentrations in soil gas.  There have been changes to soil gas toxicity criteria since the 
third five-year review.  Those changes may affect the Navy’s methodology for developing preliminary soil 
gas action levels (SGALs) used in post-ROD soil gas investigations to refine the ARICs defined in the 
RODs.  The regulatory agencies are currently reviewing and reevaluating their methods for assessing vapor 
intrusion risk, as discussed further in Section 6.2.3.  As a result, the Navy plans to reevaluate its approach 
to calculating SGALs and will incorporate current toxicity criteria into the process, as required.  Updated 
SGALs will be used to appropriately size the soil vapor ARICs for each parcel prior to property transfer.  
Until that time, the Navy will rely on the more conservative ARICs originally presented in the RODs to 
maintain current remedy protectiveness.   

6.2.3. Changes in Risk Assessment Methods 

Since the RODs were signed and since the third five-year review was completed, EPA issued supplemental 
guidance updating standard default exposure parameters for use on Superfund sites (EPA, 2014).  Standard 
default updates include the following:  

Definition (units) Previous Value 2014 Value 
Resident Skin Surface Area for Soil – Child (cm2) 2,800 2,690 

Resident Skin Surface Area for Soil – Adult (cm2) 5,700 6,032 

Worker Skin Surface Area for Soil – Adult (cm2) 3,300 3,470 

Resident Soil Adherence Factor – Child (mg/cm2) 0.2 0.2 

Resident Soil Adherence Factor – Adult (mg/cm2) 0.07 0.07 

Worker Soil Adherence Factor – Adult (mg/cm2) 0.2 0.12 

Adult Body Weight – Adult (kg) 70 80 

Resident Exposure Duration (year) 30 26 

Resident Exposure Duration – adult (year) 24 20 

Notes: 
cm2 = square centimeters 
kg = kilograms 
mg/cm2 = milligrams per square centimeters 
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Use of these updated default exposure parameters in place of the original values used in the risk assessments 
for each of the parcels primarily results in increasing the RBCs for the adult receptors.  The increase is not 
significantly different from the values estimated in the original risk assessments.  As such, EPA changes to 
default exposure parameters do not affect the protectiveness of the remedies. 

The Navy established preliminary SGALs in 2011, prior to the third five-year review (ChaduxTt, 2011g).  
The SGALs are “action levels” (not RGs) based on calculated vapor intrusion risks and COCs identified 
during soil gas assessments conducted in each parcel.  The results of comparisons of soil gas concentrations 
to SGALs supersede the groundwater vapor intrusion risk estimates and COCs identified in the RODs for 
Parcels B, C, D-1, E, G, UC-1, UC-2, and UC-3.  Actions must be taken if results of soil gas surveys exceed 
SGALs.  Those actions may include ICs (e.g., access limitations) or engineering controls (such as a vapor 
barrier) and would not necessarily prompt additional remediation, as might be implied by the term 
“remediation goal.”   

The method used for calculating risk-based concentrations for indoor air is similar to the EPA (2009, 2011a) 
and CalEPA (2005) methods used to calculate risk-based concentrations for HPNS parcels.  A target indoor 
air cancer risk of 10-6 and a noncancer HI of 1 were used for calculating risk-based concentrations for indoor 
air.  These target cancer and noncancer levels are consistent with the levels used to identify COCs in the 
HHRAs for HPNS.  Likewise, the exposure assumptions used to calculate risk-based concentrations for 
indoor air are consistent with those used in the HHRAs for HPNS.   

To translate the risk-based concentrations for indoor air to risk-based concentrations for soil gas, the Navy 
must make assumptions related to the attenuation and dilution of surface vapors through the vadose zone 
and building floor slab.  The attenuation factors can be based on a model or on empirical data.  Currently, 
the Navy’s preliminary SGALs are calculated based on the generic attenuation factors provided in 
CalEPA (2005) that were derived from the 1991 Johnson and Ettinger model (JEM) (modified to include 
exposure time and air exchange rate in 2011) and generic attenuation factors provided by EPA (2002) that 
were derived from empirical data.   

The generic attenuation factors presented in CalEPA (2005) were derived from the JEM and are based on 
the following assumptions:  (1) a shallow source of vapors close to the building foundation, (2) relatively 
permeable (sandy) soil, (3) limited exchange between indoor and outdoor air, (4) homogeneous vapor 
concentrations underlying the building footprint, (5) constant source concentrations (e.g., no decrease in 
chemical concentrations over time through biodegradation), (6) under-pressurized buildings, (7) single-
story buildings, and (8) lack of lateral vapor transport.   

The generic attenuation factors provided in EPA (2002) were derived using empirical data for 40 residences.  
Shallow soil gas samples are defined as those collected either from directly below the foundation or from 
depths less than 5 feet below the foundation level.  Consequently, EPA identified an attenuation factor of 
0.1 as generally reasonable upper-bound value for the case where soil gas is measured directly beneath a 
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foundation (i.e., subslab measurements) or where soil gas is measured at less than 5 feet below the 
foundation level.  Deep soil gas samples (i.e., samples collected from just above the water table or from 
depths greater than 5 feet below the foundation level) represent a more direct measurement of the source 
vapor concentration and are subject to less variability than is observed for shallow soil gas samples.  
Therefore, EPA (2002) recommends an attenuation factor of 0.01 for screening deep soil gas results for 
residential buildings.  EPA (2002) does not specifically provide recommended attenuation factors for 
nonresidential buildings; however, EPA (2010) recommended an attenuation factor of 0.001 for screening 
deep soil gas results for industrial buildings at HPNS. 

The Navy uses the preliminary SGALs as a first tier screening tool to determine which areas require 
additional evaluation.  Based on the results of the first tier data screening, the Navy may perform a second 
tier evaluation to refine the SGALs.  The second tier evaluation uses modeled, site-specific attenuation 
factors based on site-specific chemical and geotechnical data.  Modeling is performed using the most up-
to-date version of JEM at the time of the evaluation. 

Since the establishment of the Navy’s approach to calculating SGALs, the regulatory agencies (EPA and 
DTSC) have questioned the validity of using JEM to model active gas sampling and attenuation factors to 
derive site-specific SGALs.  Agency concerns are based on EPA’s assertion that its previously 
recommended attenuation factors are no longer valid (documented in notes from a meeting held between 
the Navy and EPA Region 9 on January 27, 2017) and recent research indicating previously unknown 
critical exposure effects (e.g., immune, neurotoxicity and increased fetal cardiac malformations caused by 
exposure to TCE), as discussed in Section 6.2.2.  The EPA has proposed that the Navy cease to implement 
the second tier evaluations to develop SGALs and exclusively rely upon the results of the first tier 
evaluations to redefine or reduce ARICs for VOCs in the future.  The Navy intends to consider agency 
concerns and reevaluate its approach to assigning SGALs.  To maintain current remedy protectiveness, the 
Navy will rely upon the ARICs for VOCs defined in the RODs, as they were  conservatively established to 
cover all areas that will be reused for human habitation (see Section 6.2.2).   

6.2.4. Changes in Exposure Pathways 

No new routes of exposure that could affect the protectiveness of the remedies have been identified.  No 
changes to site conditions that could result in increased exposure have been identified.  No significant 
changes to the risk assessment methodology have occurred that would affect the protectiveness of the 
remedy.  The vapor intrusion exposure pathway was considered during the risk assessments that were used 
to support remedy selection. 

ICs, including restrictive covenants regulating restricted land use, restricted activities, and prohibited 
activities, have been implemented to prevent exposure to areas where potential unacceptable risk is posed by 
COCs in soil and groundwater.  ICs will remain in place as long as contamination remains at the site above 
levels that allow for unlimited use and unrestricted exposure.  Physical site conditions or the understanding of 
these conditions has not changed in a way that could affect the protectiveness of the remedies.   
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Exposure assumptions developed in the HHRA considered the potential future exposures based on the 
expected reuses.  The future redevelopment plan was updated in 2010 (SFRA 2010).  To support 
implementation of the 2010 redevelopment plan at Parcel G, OCII prepared a feasibility assessment that 
analyzed the residual concentrations of COCs in soil using health-based regulatory standards to determine 
whether the residential land use restrictions could be reduced.  The feasibility assessment concluded that 
current site conditions are appropriate for residential use in most of Parcel G.  The feasibility assessment also 
concluded that the areas requiring residential land use restrictions could be reduced, provided that features of 
the selected remedy (e.g., durable covers and ICs with an O&M plan) remain in place (Langan, 2016).  An 
ESD to the Final ROD was prepared to document the reduction in the areas requiring residential land use 
restrictions, based on the recommendations of the feasibility assessment (Navy, 2017).  Otherwise, no changes 
to site conditions or expected reuses that could result in increased exposure have been identified.  The exposure 
assumptions used at the time of the remedy selection are still valid. 

6.2.5. Expected Progress Toward Meeting RAOs 

The remedies are progressing as expected, except for the SVE remedies in Parcels B-1 and C and 
radiological remediation in Parcels B-1, B-2, C, D-2, E, G, UC-1, UC-2, and UC-3.  Soil removal and 
containment remedies are functioning as intended to prevent contact with soil and sediment.  Groundwater 
treatment remedies are in progress and being monitored to evaluate their long-term performance.  MNA 
and long-term groundwater monitoring remedies are being implemented to gather the data necessary to 
track the attenuation of chemicals over time.   

SVE remedies currently being implemented in Parcels B-1 and C are minimally effective at reducing the 
VOC source contamination due to the diffusion limitations inherent to site soil at HPNS.  The inefficiency 
of the SVE technology reduces the long-term effectiveness of the treatment technology.  Because the SVE 
technology is not a cost-effective means of removing VOC contamination from the vadose zone in 
Parcels B-1 and C in advance of implementation of ICs, use of this technology may be reconsidered.  The 
ICs specified in the RODs, however, remain as an effective remedy for addressing risks from soil vapor 
intrusion in the future. 

The Navy has concluded that a significant portion of the radiological survey and remediation work 
completed to date was compromised by potential manipulation and/or falsification of data by one of its 
radiological remediation contractors.  Compromised data were identified in reports associated with 
Parcels B-1, B-2, C, D-2, E, G, UC-1, UC-2, and UC-3.  The Navy is currently in the process of 
implementing corrective actions to ensure that the radiological remedies specified in the decision 
documents have been implemented as intended.  The radiological rework will successfully achieve the 
RAOs for radionuclides specified in the RODs. 
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6.3. QUESTION C 

Has any other information come to light that could call into question the protectiveness of the remedy?  
YES. 

No new ecological risks have been identified.  No weather-related incidents, earthquakes, or other natural 
disasters have affected the protectiveness of the remedies.   

The potential for an increase in the sea level elevation as a result of atmospheric warming (consistent with 
recent scientific research) has also been considered in the design of the shoreline protection measures at 
Parcels E and E-2, which contain areas where buried waste will be managed in place.  The California Ocean 
Protection Council and the California Natural Resources Agency recently updated statewide guidance for 
sea-level rise to reflect recent advances in scientific projections (Griggs et al., 2017).  Using the 
methodology of Kopp et al. (2014), the guidance estimated future sea-level rise at the Golden Gate tide 
gauge in San Francisco.  The estimated sea-level rise in San Francisco under three future scenarios (referred 
to as representative concentration pathways [RCPs]) is summarized below. 

 RCP 8.5 is consistent with a future in which there are no significant global efforts to limit or 
reduce emissions.  In 2100, the likely sea-level rise associated with this scenario ranges from 1.6 
to 3.4 feet. 

 RCP 4.5 is a moderate emissions reduction scenario and assumes that global greenhouse gas 
emissions will be curtailed.  In 2100, the likely sea-level rise associated with this scenario ranges 
from 1.2 to 2.7 feet. 

 RCP 2.6 is a stringent emissions reduction scenario and assumes that global greenhouse gas 
emissions will be significantly curtailed.  In 2100, the likely sea-level rise associated with this 
scenario ranges from 1.0 to 2.4 feet. 

Based on the information summarized above, a contingency of up to a 3-foot increase in sea level was 
considered in designing the crest elevation for Parcels E and E-2. 

No other information has been identified to suggest that the remedies may not be protective of human health 
or the environment.   
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Section 7. Issues, Recommendations, and Other 
Findings 

The tables below presents issues, recommendations, and follow-up actions for HPNS parcels where at least 
some remedy components have been implemented and demonstrated to be complete. 

Site(s):  Parcels B-1 
and C  

Issue Category:  Remedy Effectiveness 

Issue:  SVE implementation in Parcels B-1 and C is reducing source mass, but 
with limited effectiveness due to diffusion-limited conditions in the subsurface.  
Although ICs will maintain future protectiveness, source removal inefficiency is 
extending the period within which SVE will be implemented. 

Recommendation:  It is recommended that use of the SVE technology be 
evaluated for each treatment area due to inefficiency caused by diffusion-
limited conditions.  Site-specific studies (e.g., remedy optimization analyses) 
should be performed to estimate the magnitude and extent of source mass at 
each treatment area in Parcels B-1 and C to determine if other measures could 
be implemented to enhance SVE performance in the future.  Any changes 
implemented to the approach for reducing source contamination in SVE areas 
should be discussed in the next five-year review report. 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible Oversight Party Milestone Date 

No No Navy EPA/DTSC/Water Board 12/31/2019 
 

Site(s):  Parcels B-
1, B-2, D-1, and G 

Issue Category:  Remedy Protectiveness 

Issue:  The regulatory agencies do not agree with the Navy’s risk assessment 
methodology used to reduce the ARICs for VOCs.   

Recommendation:  In the near-term, the Navy should rely upon the original 
ARICs for VOCs defined in the RODs to maintain the current protectiveness of 
the remedies.  The regulatory agencies are currently reviewing and reevaluating 
their methods for assessing vapor intrusion risk.  Once consensus is achieved, 
the Navy should reevaluate its approach for calculating SGALs.  The new 
SGALs would be developed based on the most current standards, toxicity 
criteria, and risk assessment methods.  The new SGALs would be used to 
redefine the ARICs for soil gas at each parcel prior to property transfer.   Any 
changes to soil gas risk assessment methodology should be discussed in the next 
five-year review report. 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible Oversight Party Milestone Date 

No Yes Navy EPA/DTSC/Water Board 12/31/2018 
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Site(s):  Parcels B-1, 
B-2, C, D-2, E, G, 
UC-1, UC-2, and 
UC-3  

Issue Category:  Remedy Protectiveness 

Issue:  The Navy has determined that a significant portion of the radiological 
survey and remediation work completed to date was compromised by potential 
manipulation and/or falsification of data by one of its radiological remediation 
contractors.  It is currently not known if the RAOs for radionuclides have been 
achieved in Parcels B-1, B-2, C, D-2, G, E, UC-1, UC-2, and UC-3.   

Recommendation:  The Navy is currently in the process of implementing 
corrective actions to ensure that the radiological remedies specified in the 
decision documents have been implemented as intended.  The radiological 
rework will successfully achieve the RAOs for radionuclides specified in the 
RODs.  It is recommended that the Navy continue to perform its investigations 
to definitively determine that the radiological RAOs have been met at each of 
the affected parcels.  It is anticipated that the radiological rework will span 5 
years and be completed prior to the next five-year review.  The results of the 
radiological rework should be discussed in the next five-year review. 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible Oversight Party Milestone 

Date 

No To Be 
Determined 

Navy EPA/DTSC/Water Board 11/1/2023 
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Section 8. Protectiveness Statement 

This section provides the protectiveness statements for each site or parcel where at least some remedy 
components have been implemented and demonstrated to be complete. 

8.1. IR-07/18 

The remedy for IR-07/18 is protective of human health and the environment.  Previous soil removals and 
placement of durable covers on upland areas and along the shoreline have achieved the RAO of preventing 
exposure to contaminants, including radionuclides, in soil and sediment.  Removal of the methane source 
has achieved the RAO for methane.  Data collected during ongoing groundwater monitoring along the bay 
margin do not indicate migration of COCs at concentrations that would pose a risk to the environment 
(i.e., San Francisco Bay).  The effective implementation of IC performance objectives through land use and 
activity restrictions incorporated into deeds and CRUPs at the time of transfer will effectively prevent 
exposure to COCs and prevent activities that could damage the integrity of the remedy following transfer 
of the property. 

8.2. PARCEL B-1 

The remedies completed to date for Parcel B-1 are protective of human health and the environment, noting 
that the radiological removal actions are being retested.  Previous soil removals and placement of durable 
covers on upland areas and along the shoreline have achieved the RAO of preventing exposure to 
contaminants in soil and sediment.  Data collected during ongoing groundwater monitoring are used to 
monitor COCs.  Performance monitoring of groundwater treatment at IR-10 is currently underway and 
expected to be protective of San Francisco Bay in the future.  Operation of the SVE system at IR-10 is 
ongoing, and ICs will be relied upon in the future to protect human health.  Radiological surveys and 
removal actions completed in Parcel B-1 were compromised, and corrective actions are required to 
determine if the RAOs have been achieved.  The effective implementation of IC performance objectives 
through land use and activity restrictions incorporated into deeds and CRUPs at the time of transfer will 
effectively prevent exposure to COCs and prevent activities that could damage the integrity of the remedy 
following transfer of the property. 

8.3. PARCEL B-2 

The remedies completed to date for Parcel B-2 are protective of human health and the environment, noting 
that the radiological removal actions are being retested.  Previous soil removals and placement of durable 
covers on upland areas and along the shoreline have achieved the RAO of preventing exposure to 
contaminants in soil and sediment.  Data collected during ongoing groundwater monitoring are used to 
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monitor COCs.  Performance monitoring of groundwater following in-situ stabilization of mercury in soil 
at IR-26 is currently underway, and it is anticipated that this action will be protective of the environment.  
Radiological surveys and removal actions completed in Parcel B-2 were compromised, and corrective 
actions are required to determine if the RAOs have been achieved.  The effective implementation of IC 
performance objectives through land use and activity restrictions incorporated into deeds and CRUPs at the 
time of transfer will effectively prevent exposure to COCs and prevent activities that could damage the 
integrity of the remedy following transfer of the property. 

8.4. PARCEL C 

The remedies completed to date for Parcel C are protective of human health and the environment, noting 
that the radiological removal actions are being retested.  Previous soil removals and placement of durable 
covers have achieved the RAO of preventing exposure to contaminants in soil.  Data collected during 
ongoing groundwater monitoring are used to monitor COCs that could pose a risk to human health or the 
environment.  Additional groundwater treatment and performance monitoring of groundwater treatment at 
RU-C1, RU-C2, RU-C4, and RU-C5 is currently underway and expected to be protective in the future.  
Operation of the SVE system at Areas 1, 3, 6, 7, and 8, is ongoing and ICs will be relied upon in the future 
to protect human health.  Treatment in Areas 4 and 5 is expected to begin in 2018.  Radiological surveys 
and removal actions completed in Parcel C were potentially compromised, and corrective actions are 
required to determine if the RAOs have been achieved.  The effective implementation of IC performance 
objectives through land use and activity restrictions incorporated into deeds and CRUPs at the time of 
transfer will effectively prevent exposure to COCs and prevent activities that could damage the integrity of 
the remedy following transfer of the property. 

8.5. PARCEL D-1  

The remedy for Parcel D-1 is expected to be protective of human health and the environment upon 
completion.  In the interim, remedial activities completed to date have adequately addressed all exposure 
pathways that could result in unacceptable risks in these areas. 

Previous soil removals and partial placement of durable covers have partially achieved the RAO of 
preventing exposure to contaminants in soil and sediment.  Data collected during ongoing groundwater 
monitoring are used to monitor COCs that could pose a risk to human health or the environment.  Pre-ROD 
groundwater treatment using ZVI injection at IR-71 has been performed, and groundwater monitoring is 
currently being implemented in accordance with the RAMP.  Radiological removals are complete and the 
parcel has been free released, with the exception of areas requiring restrictions for radionuclides.  The 
restrictions for radionuclides will be defined in a forthcoming addendum to the LUC RD for Parcel D-1.  
Construction of the remaining components of the remedy will be completed in 2018.  During construction, 
potential risk posed by exposure to contaminants in soil, soil vapor, or groundwater is controlled by access 
restrictions.  The effective implementation of IC performance objectives through land use and activity 
restrictions incorporated into deeds and CRUPs at the time of transfer will effectively prevent exposure to 
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COCs and prevent activities that could damage the integrity of the remedy following transfer of the 
property. 

8.6. PARCEL D-2 

The ROD concluded that no further action was necessary for Parcel D-2.  At that time, radiological removals 
had been completed in 2009.  In total, 1,988 linear feet of trench and 1,434 cubic yards of soil were 
excavated; approximately 45 cubic yards of soil was disposed of off site as LLRW.  One radiologically 
impacted building (813) was screened and remediated.  Radiological surveys and removal actions 
completed in Parcel D-2 were potentially compromised, and corrective actions are required to determine if 
the RAOs have been achieved.   

8.7. PARCEL G 

The remedies completed to date for Parcel G are protective of human health and the environment, noting 
that the radiological removal actions are being retested.  Previous soil removals and placement of durable 
covers on upland areas have achieved the RAO of preventing exposure to contaminants in soil.  Data 
collected during ongoing groundwater monitoring are used to monitor COCs that could pose a risk to human 
health or the environment.  Pre-ROD groundwater treatment using ZVI injection at IR-09 and IR-71 has 
been performed, and groundwater monitoring is currently being conducted in accordance with the RAMP.  
Radiological surveys and removal actions completed in Parcel G were potentially compromised, and 
corrective actions are required to determine if the RAOs have been achieved.  The effective implementation 
of IC performance objectives through land use and activity restrictions incorporated into deeds and CRUPs 
at the time of transfer will effectively prevent exposure to COCs and prevent activities that could damage 
the integrity of the remedy following transfer of the property. 

8.8. PARCEL UC-1 

The remedies completed to date for Parcel UC-1 are protective of human health and the environment, noting 
that the radiological removal actions are being retested.  Previous soil removals and placement of durable 
covers on upland areas have achieved the RAO of preventing exposure to contaminants in soil.  
Radiological surveys and removal actions completed in Parcel UC-1 were potentially compromised, and 
corrective actions are required to determine if the RAOs have been achieved.  The effective implementation 
of IC performance objectives through land use and activity restrictions incorporated into deeds and CRUPs 
at the time of transfer are effectively preventing exposure to COCs and prevent activities that could damage 
the integrity of the remedy following transfer of the property. 

8.9. PARCEL UC-2 

The remedies completed to date for Parcel UC-2 are protective of human health and the environment, noting 
that the radiological removal actions are being retested.  Previous soil removals and placement of durable 
covers on upland areas have achieved the RAO of preventing exposure to contaminants in soil.  Data 
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collected during ongoing groundwater monitoring were used to monitor COCs that could pose a risk to 
human health or the environment and have demonstrated that the RAO for preventing exposure to 
contaminants in groundwater has been achieved.  Radiological surveys and removal actions completed in 
Parcel UC-2 were potentially compromised, and corrective actions are required to determine if the RAOs 
have been achieved.  The effective implementation of IC performance objectives through land use and 
activity restrictions incorporated into deeds and CRUPs at the time of transfer will effectively prevent 
exposure to COCs and prevent activities that could damage the integrity of the remedy following transfer 
of the property. 

8.10. PARCEL UC-3 

The remedies completed to date for Parcel UC-3 are protective of human health and the environment, noting 
that the radiological removal actions are being retested.  Previous soil removals and placement of durable 
covers on upland areas have achieved the RAO of preventing exposure to contaminants in soil.  Data 
collected during ongoing groundwater monitoring were used to monitor COCs that could pose a risk to 
human health or the environment and have demonstrated that the RAO for preventing exposure to 
contaminants in groundwater has been achieved.  Radiological surveys and removal actions completed in 
Parcel UC-3 were potentially compromised, and corrective actions are required to determine if the RAOs 
have been achieved.  The effective implementation of IC performance objectives through land use and 
activity restrictions incorporated into deeds and CRUPs at the time of transfer will effectively prevent 
exposure to COCs and prevent activities that could damage the integrity of the remedy following transfer 
of the property. 
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Section 9. Next Review 

The next five-year review will be completed in 2023, 5 years from the date of this Fourth Five-Year Review 
Report. 
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Figure 1. Parcel Map
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Table 1.  Chemicals of Concern and Contaminated Media
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California
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1,1,2,2-Tetrachloroethane X
1,1,2-Trichloroethane X
1,1-Dichloroethane X X X
1,1-Dichloroethene X
1,2,3-Trichloropropane X X
1,2,4-Trichlorobenzene X X X
1,2,4-Trimethylbenzene X X X X
1,2-Dichlorobenzene X X X
1,2-Dichloroethane X X X X X
1,2-Dichloroethene (total) X X X
1,2-Dichloropropane X X X
1,3,5-Trimethylbenzene X X X X
1,3-Dichlorobenzene X
1,4-Dichlorobenzene X X X X X X X
2,4-Dimethylphenol X
2,4-Dinitrotoluene X
2-Methylnaphthalene X X X
2-Methylphenol X
3,3'-Dichlorobenzidine X X
4-Methylphenol X
4-Nitrophenol X X
4,4'-DDD X
4,4'-DDE X
4,4'-DDT X
Aldrin X X
alpha-BHC X X
Aluminum X
Americium-241 X
Antimony X X X X X X X
Aroclor-1016 X X
Aroclor-1242 X X
Aroclor-1248 X X
Aroclor-1254 X X X X X
Aroclor-1260 X X X X X
Arsenic X X X X X X X X X X X

Chemical

E-2 G UC-3E

Parcel
B 

(including IR-07/18 and B-1 and B-2) C D-1 UC-1 UC-2F
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Table 1.  Chemicals of Concern and Contaminated Media (continued)
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California

D-2

So
il

Se
di

m
en

t

So
il G

as
1

Gr
ou

nd
wa

te
r, 

Va
po

r I
nt

ru
sio

n

Gr
ou

nd
wa

te
r, 

Do
m

es
tic

 U
se

Gr
ou

nd
wa

te
r, 

Ec
ol

og
ica

l

So
il a

nd
 S

tru
ct

ur
es

, R
ad

io
nu

cli
de

s

So
il

So
il G

as
3

Gr
ou

nd
wa

te
r, 

Va
po

r I
nt

ru
sio

n

Gr
ou

nd
wa

te
r, 

Do
m

es
tic

 U
se

Gr
ou

nd
wa

te
r, 

Ec
ol

og
ica

l

So
il a

nd
 S

tru
ct

ur
es

, R
ad

io
nu

cli
de

s

So
il

So
il G

as
1

Gr
ou

nd
wa

te
r, 

Va
po

r I
nt

ru
sio

n

Gr
ou

nd
wa

te
r, 

Ec
ol

og
ica

l

So
il a

nd
 S

tru
ct

ur
es

, R
ad

io
nu

cli
de

s

So
il a

nd
 S

tru
ct

ur
es

, R
ad

io
nu

cli
de

s

So
il

Se
di

m
en

t

So
il G

as
3

Gr
ou

nd
wa

te
r, 

Do
m

es
tic

 U
se

Gr
ou

nd
wa

te
r, 

Ec
ol

og
ica

l

So
il a

nd
 S

tru
ct

ur
es

, R
ad

io
nu

cli
de

s

So
il, 

Hu
m

an
 H

ea
lth

 an
d 

Te
rre

st
ria

l W
ild

lif
e

Se
di

m
en

t

So
il G

as

Gr
ou

nd
wa

te
r, 

Do
m

es
tic

 U
se

Gr
ou

nd
wa

te
r, 

Ec
ol

og
ica

l

So
il a

nd
 S

tru
ct

ur
es

, R
ad

io
nu

cli
de

s

Se
di

m
en

t

Se
di

m
en

t, 
Ra

di
on

uc
lid

es

So
il

So
il G

as
1

Gr
ou

nd
wa

te
r, 

Va
po

r I
nt

ru
sio

n

Gr
ou

nd
wa

te
r, 

Ec
ol

og
ica

l

So
il a

nd
 S

tru
ct

ur
es

, R
ad

io
nu

cli
de

s

So
il

So
il G

as
2

So
il a

nd
 S

tru
ct

ur
es

, R
ad

io
nu

cli
de

s

So
il

So
il G

as
1

Gr
ou

nd
wa

te
r, 

Va
po

r I
nt

ru
sio

n

So
il a

nd
 S

tru
ct

ur
es

, R
ad

io
nu

cli
de

s

So
il

So
il G

as
2

Gr
ou

nd
wa

te
r

So
il a

nd
 S

tru
ct

ur
es

, R
ad

io
nu

cli
de

s

Chemical

E-2 G UC-3E

Parcel
B 

(including IR-07/18 and B-1 and B-2) C D-1 UC-1 UC-2F

Benzene X X X X X X X X X X X X X X X
Benzo(a)anthracene X X X X X X X
Benzo(a)pyrene X X X X X X X X X
Benzo(b)fluoranthene X X X X X X X X
Benzo(k)fluoranthene X X X X X X
beta-BHC X X
bis(2-Ethylhexyl)phthalate X X X X X
Bromodichloromethane X X X X
Cadmium X X X X X
Carbazole X X
Carbon Tetrachloride X X X X X X
Cesium-137 X X X X X X X X X X X
Chlorobenzene X X X
Chloroethane X X X X
Chloroform X X X X X X X X X X X
Chromium VI X X X X X X
Chrysene X X X X
cis-1,2-Dichloroethene X X X X
cis-1,3-Dichloropropene X
Cobalt-60 X X X X X X X X
Copper X X X X X X X X X X
Dibromochloromethane X
Dichlorodifluoromethane X
Dibenz(a,h)anthracene X X X X X X X
Dibenzofuran X
Dieldrin X X X X X X X X
Dioxin X
Dioxins/furans X
Endrin X
Ethylbenzene X
gamma-BHC (Lindane) X X
Heptachlor X
Heptachlor epoxide X X X X X X
Heptachlor epoxide A X
Heptachlor epoxide B X
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Table 1.  Chemicals of Concern and Contaminated Media (continued)
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California
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Chemical

E-2 G UC-3E

Parcel
B 

(including IR-07/18 and B-1 and B-2) C D-1 UC-1 UC-2F

Hexachlorobenzene X
Hexachloroethane X
Hydrogen-3 X X X
Indeno(1,2,3-cd)pyrene X X X X X X
Iron X X X X X X
Isopropylbenzene X
Lead X X X X X X X X X X X
Manganese X X X X X X X X X X 
Mercury X X X X X X X X X
Methylene Chloride X X X X X X
Methoxychlor X
Molybdenum X
Naphthalene X X X X X X X X X X
Nickel X X X X X X X
n-Nitroso-di-n-propylamine X X
n-Nitrosodiphenylamine X
Organic Lead X
Pentachlorophenol X X X
Plutonium-239 X X X X X X X
Potassium-40 X
Radium-226 X X X X X X X X X X X
Selenium
Strontium-90 X X X X X X X X X X X
Tetrachloroethene X X X X X X X X X X X
Thallium X X X X X X
Thorium-232 X X X X
Total Aroclors X X X X X
Total DDT X X X X
Total HMW PAHs X
Total PCBs (non-dioxin) X
Total TPH X X X X
trans-1,2-Dichloroethene X X X X
trans-1,3-Dichloropropene X
Trichloroethene X X X X X X X X X X X X X X X X
Trichlorofluoromethane X X X
Uranium-235 X X X X X
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Table 1.  Chemicals of Concern and Contaminated Media (continued)
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California
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Chemical

E-2 G UC-3E

Parcel
B 

(including IR-07/18 and B-1 and B-2) C D-1 UC-1 UC-2F

Vanadium X X X X
Vinyl Chloride X X X X X X X X
Xylene (total) X X X
Zinc X X X X X X X
Notes:

1 = COCs in soil gas exceeding soil gas action levels in risk grids failing Tier 2 human health risk assessment (SES, 2013).

2 = COCs in soil gas exceeding soil gas action levels in risk grids failing Tier 1 human health risk assessment (SES, 2013).

3 = Soil gas investigation to identify COCs has not been completed to date.

BHC = benzene hexachloride

COCs = chemicals of concern

DDD = dichlorodiphenyldichloroethane

DDE = dichlorodiphenyldichloroethene

DDT = dichlorodiphenyltrichloroethane

HMW = high molecular weight

IR = Installation Restoration

PAHs = polycyclic aromatic hydrocarbons

PCBs = polychlorinated biphenyls

SES = Sealaska Environmental Services LLC

TPH = total petroleum hydrocarbons

Page 4 of 4



 

Page 1 of 4 

Table 2. Pre-ROD Response Actions for Parcel B (i.e., IR-07/18 and Parcels B-1 and B-2) 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 

Date(s) Response Action1 Description 
1994 SI Site assessments were completed at Parcels B, C, D, and E 

and included field investigations at 75 sites.  Further 
investigation was recommended for 28 of the 75 sites 
assessed. The PA/SI determined that the majority of the 
potential source areas required additional investigation (PRC, 
LFR, and Uribe and Associates, 1996a). 

6/1996 RI The RI involved further investigation of sites identified at 
Parcel B during the initial assessment (IR-06, IR-07, IR-10), 
Triple A investigation (IR-18, SI-45), the PA (SI-31, IR-20, IR-
23, IR-24, IR-25, IR-26, IR-42, IR-46, IR-50, IR-51), and the SI 
(IR-60, IR-61, IR-62) (PRC, LFR, and Uribe and Associates, 
1996a).   

1996 FS Results and analysis in the RI Report were used to identify, 
screen, and evaluate remedial alternatives and to define areas 
for proposed remedial action (PRC, 1996b). 

1996 Removal Actions at  
IR-23, IR-26, and  
IR-50 (sediment in 

Parcel B storm 
drains) 

About 1,700 cubic yards of soil was removed from five areas 
(EE-01 through EE-05) (IT Corporation, 1999a).  Most of the 
excavated areas were expanded or deepened during 
subsequent remedial actions.   

10/7/97 Original ROD  The selected remedy documented in the original ROD 
included excavation and offsite disposal of contaminated soil, 
long-term monitoring of groundwater, and institutional controls.  

8/98 ESD (First) The first ESD to the 1997 ROD revised the selected remedy to 
require excavation of contaminated soil to a 10-6 cancer risk or 
to a maximum depth of 10 feet bgs, instead of to groundwater 
as required by the 1997 ROD.  

7/98–9/99 Remedial Action 
(Phase 1) 

The first phase of the remedial action was started 
(construction mobilization) on July 8, 1998.  This action was 
the trigger for the first five-year review.  About 54,400 cubic 
yards of soil was removed from 84 areas and disposed of off 
site (ChaduxTt, 2008).  COCs included metals, VOCs, PAHs, 
and PCBs.  Many of the excavated areas were expanded in 
the second remedial action phase in 2000 to 2001. 

5/2000 ESD (Second) The second ESD to the 1997 ROD updated the RGs for soil 
based on revised risk assessment methods and site-specific 
data.  The second ESD resulted in an amendment to the RD. 

5/2000–
12/2001 

Remedial Action 
(Phase 2) 

During the second phase of the remedial action, about 47,200 
cubic yards of soil was removed from 43 areas and disposed 
of off site (ChaduxTt, 2008).  COCs for the second phase 
were primarily metals.  The Navy met the cleanup 
requirements of the ROD (Navy, 1997) and subsequent ESDs 
(Navy, 1998 and 2000) at most of the excavation sites.  
However, the ubiquitous distribution of metals, especially 
arsenic and manganese, led to the reevaluation of the remedy 
for soil. 



Table 2. Pre-ROD Response Actions for Parcel B (i.e., IR-07/18 and Parcels B-1 and B-2) 
(continued) 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
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Date(s) Response Action1 Description 
2001 Quarterly 

Groundwater 
Monitoring  

Quarterly groundwater monitoring results indicate chemical 
concentrations in groundwater and the extent of those 
chemicals in groundwater is greater than initially considered in 
the ROD. 

6/2000–
9/2002 

SVE Treatability 
Study at IR-10 

This study showed the initial effectiveness of SVE to treat soil 
vapor at IR-10 (IT Corporation 2002a; TtEMI, 2003e). 

2003 Investigation of 
Chromium VI in IR-10 

Groundwater 

Investigated the extent of chromium VI around well 
IR10MW12A.  This investigation supported characterization of 
chromium VI in groundwater. 

2004 HRA The HRA designated sites as impacted or non-impacted with 
respect to radiological contamination.  Phase V investigations 
and surveys were completed at Buildings 103, 113, 130, and 
146 and Dry Dock 6.  Details of these activities are included in 
Sections 6 and 8 and Table 6-6 of the HRA (NAVSEA, 2004). 

2003–2004 Waste Consolidation 
and Removal 

Activities 

Basewide actions to address aboveground issues identified 
previously at and near buildings, including removal of waste 
material; decontamination or removal of equipment and 
structures; and abatement of friable, accessible, and damaged 
asbestos-containing materials.  The primary objective of this 
action was to address potential environmental issues 
associated with the industrial use of buildings that could affect 
the planned transfer of the property to the City and County of 
San Francisco (Tetra Tech FW, Inc., 2004b). 

5/2003–
6/2003 

Characterization and 
Sampling of 

Shoreline at IR-07 
and IR-26 

Samples collected during this investigation provided the basis 
for the evaluation of potential risk to aquatic receptors, which 
contributed to the subsequent selection of shoreline revetment 
as part of the amended remedy (TtEMI and ITSI, 2004a). 

9/2003–
3/2004 

Groundwater 
Treatability Study at  

IR-10 

Groundwater treatability study at IR-10 using injection of ZVI 
(ERRG and URS, 2004).  This study showed the effectiveness 
of ZVI in treating VOCs in groundwater at IR-10 and resulted 
in large concentration reductions. 

2005 Soil Gas Survey at  
IR-07/18 

Soil gas survey for evaluation of methane and total VOCs to 
assess nature and extent of concentrations in soil gas at  
IR-07/18.  The soil gas survey established the presence of 
methane at IR-07. 

2006 Phase III SVE 
Treatability Study at  

IR-10 

Expanded the treatability study at IR-10 to evaluate SVE for 
removal of TCE and other VOCs from soil beneath Building 
123.  The treatability study was the basis for use of SVE in 
revised remedial alternatives. 



Table 2. Pre-ROD Response Actions for Parcel B (i.e., IR-07/18 and Parcels B-1 and B-2) 
(continued) 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
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Date(s) Response Action1 Description 
12/2007 TMSRA The TMSRA evaluated site-specific information about Parcel B 

that became available after signature of the 1997 ROD.  The 
updated information was obtained from (1) the original remedial 
action (Phases 1 and 2) for soil conducted between 1998 and 
2001, (2) groundwater monitoring conducted since 1999, and 
(3) the HRA and subsequent radiological removal actions. 

5/2006–
9/2010 

Radiological 
Removal Actions 

Radiological removal actions were completed at Parcel B, 
during which 24,826 linear feet of trench and 69,984 cubic 
yards of soil were excavated; approximately 3,217 cubic yards 
of soil was disposed of off site as low-level radioactive waste 
(TtEC, 2012a and 2012c). 

8/2008–
10/2008 

TCRA for Methane at 
IR-07 

Excavation and offsite disposal of about 17,000 cubic yards of 
soil from IR-07 to remove a methane source area.  The TCRA 
found that debris was confined to a layer extending from about 
2 to 8 feet bgs that was above the water table, which was at 
about 18 feet bgs at the excavation site.  Material below 8 feet 
bgs was predominantly clean engineered fill without debris or 
staining.  A layer of material at the top of the Bay Mud at about 
23 to 25 feet bgs was observed to be highly organic and 
odiferous.  Excavation continued into the native Bay Mud to a 
depth of about 27 feet bgs to remove the organic layer.  The 
Navy concluded the organic layer was the likely source of 
methane and debris used as fill located above the water table 
was not a likely source of methane (SES-TECH, 2009).   

9/2008–
10/2008 

TCRA for Mercury at 
IR-26 

Excavation and offsite disposal of about 6,000 cubic yards of 
soil from IR-26 to remove a mercury source area.  In total, 98 
soil and 19 groundwater samples were collected from 
21 borings advanced to the underlying bedrock to delineate 
mercury source areas.  Three excavations to bedrock, ranging 
from 13 to 18 feet bgs, were completed.  Excavations were 
backfilled with controlled density fill to the water table 
elevation and then with drain rock and clean soil to surface 
grade (Insight, 2009).   

1/26/2009 Amended ROD The Amended ROD documents the changes to the selected 
remedy based on the evaluations in the TMSRA.  The 
significant changes to the selected remedy include (1) 
modification of the soil remedy to include durable covers to 
address soil contamination, (2) addition of active treatment 
methods to the groundwater remedy, (3) consideration of 
potential ecological risks to aquatic receptors, and (4) 
inclusion of methods and RGs to address radiological 
contamination. 
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Notes: 
1 = The documents listed are available in the Navy’s Administrative Record and provide detailed information used to support 
remedy selection at Parcel B (including IR-07/18 and Parcels B-1 and B-2).  Note that at the time of remedy selection, Parcel B had 
not been subdivided into Parcels B-1 and B-2; separate remedies were selected for IR-07 and IR-18 (excluding the remainder of the 
former Parcel B) and for the remainder of the former Parcel B (i.e., Parcels B-1 and B-2). 

ASTs = aboveground storage tanks 
bgs = below ground surface 
COCs = chemicals of concern 
EE = exploratory excavation 
ERRG = Engineering/Remediation Resources Group, Inc. 
ESD = Explanation of Significant Differences 
FS = Feasibility Study 
HRA = Historical Radiological Assessment 
Insight = Insight Environmental, Engineering, and 
Construction, Inc. 
IR = Installation Restoration 
ITSI = Innovative Technical Solutions, Inc. 
ISB = in-situ bioremediation 
LFR = Levine Fricke Recon 
NAVSEA = Naval Sea Systems Command 
Navy = Department of the Navy 
PA/SI = Preliminary Assessment/Site Inspection 
PAHs = polycyclic aromatic hydrocarbons 

PCBs = polychlorinated biphenyls 
PRC = PRC Environmental Management, Inc. 
RGs = remediation goals 
RI = Remedial Investigation 
ROD = Record of Decision 
SES-TECH = SES-TECH Remediation Services, Inc. 
SVE = soil vapor extraction 
TCE = trichloroethene 
TCRA = time-critical removal action 
TMSRA = Technical Memorandum in Support of a ROD 
Amendment 
TtEC = Tetra Tech EC, Inc. 
TtEMI = Tetra Tech EM Inc. 
URS = URS Corporation 
USTs = underground storage tanks 
VOCs = volatile organic compounds 
ZVI = zero-valent iron
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Table 3. RAOs and Remedy Components for Parcel B (i.e., IR-07/18 and Parcels B-1 and B-2) 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 

RAO 
Remedy Component:  Removal or 
Treatment of Contaminant Mass 

Remedy Component:  Containment, 
Monitoring, Maintenance, and ICs 

Soil, Sediment, and Soil Gas 
Prevent exposure to organic and inorganic chemicals in soil at 
concentrations above remediation goals developed in the 
human health risk assessment for the following exposure 
pathways: 
 Ingestion of, outdoor inhalation of, and dermal exposure to 

soil 
 Ingestion of homegrown produce by residents in research 

and development and mixed-use reuse areas 

 Excavation and offsite disposal 
of soil in select areas where 
COCs exceed remediation 
goals 

 

 Durable covers 
 Monitoring, maintenance, and ICs 

Prevent exposure to VOCs in soil gas at concentrations that 
would pose unacceptable risk (i.e., risk greater than 10-6) via 
indoor inhalation of vapors.   

 Removal and treatment of 
vapors in soil gas using SVE at 
IR-10 

 Soil gas surveys 
 Monitoring, maintenance, and ICs 

Reduce presence of methane in soil gas such that 
concentrations do not accumulate and become explosive in 
structures.1 

 Excavation of soil in IR-07 to 
remove a methane source  

 Methane monitoring and ICs 

Prevent or minimize exposure of ecological receptors to 
organic and inorganic chemicals in soil and sediment in 
shoreline areas at concentrations above remediation goals 
established for sediment. 

 Excavation of sediment and 
debris to permit revetment 
construction 

 Durable covers 
 Monitoring and maintenance 

Groundwater 
Prevent exposure to VOCs and mercury in A-aquifer 
groundwater at concentrations above remediation goals via 
indoor inhalation of vapors from groundwater.   
This RAO for exposure to vapors from groundwater via vapor 
intrusion has been superseded by action levels established for 
soil vapor (ChaduxTt, 2011g; SES, 2013). 

 In-situ groundwater treatment 
using biological substrate 
injections to address VOCs at 
IR-10 

 Soil gas surveys 
 Monitoring (MNA) and ICs 
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RAO 
Remedy Component:  Removal or 
Treatment of Contaminant Mass 

Remedy Component:  Containment, 
Monitoring, Maintenance, and ICs 

Groundwater (continued) 

Prevent direct exposure to B-aquifer groundwater at 
concentrations above remediation goals through the domestic 
use pathway (for example, drinking water or showering). 

 None  Monitoring (MNA) and ICs 

Prevent or minimize exposure of construction workers to 
metals, VOCs, and SVOCs in A-aquifer groundwater at 
concentrations above remediation goals from dermal exposure 
and inhalation of vapors from groundwater. 

 In-situ groundwater treatment 
using biological substrate 
injections to address VOCs at 
IR-10 

 Soil gas surveys 
 Monitoring (MNA) and ICs 

Prevent or minimize migration to surface water of San 
Francisco Bay of chromium VI, copper, lead, and mercury in A-
aquifer groundwater that would result in concentrations of 
chromium VI above 50 μg/L, copper above 28.04 μg/L, lead 
above 14.44 μg/L, and mercury above 0.6 μg/L in the surface 
waters of San Francisco Bay.  This RAO is intended to protect 
the beneficial uses of the bay, including ecological receptors. 

 None  Monitoring (MNA) 

Radiologically Impacted Soil and Structures 
Prevent exposure to radionuclides of concern at concentrations 
that exceed remediation goals for the ingestion or inhalation 
exposure pathways. 

 Radiological surface scan 
and removal of anomalies at IR-
07/18 

 Radiological surveys and 
remediation 

 Durable covers2 
 Monitoring, maintenance, and ICs2 

Notes: 
1 = This RAO applies to IR-07/18 only; it does not apply to Parcels B-1 and B-2 because methane is not present in soil gas within these parcels. 
2 = These components of the radiological remedy apply to portions of IR-07/18 only (i.e., within the area requiring ICs for radionuclides).  Durable covers and ICs to address 
radiological contaminants are not required for the remaining areas of IR-07/18 and Parcels B-1 and B-2, where radiological surveys and remediation adequately address radiological 
contamination. 

COCs = chemicals of concern 
ICs = institutional controls 
IR = Installation Restoration 
MNA = monitored natural attenuation 
RAOs = remedial action objectives 

SES = Sealaska Environmental Services LLC 
SVE = soil vapor extraction 
SVOCs = semivolatile organic compounds 
VOCs = volatile organic compounds 
μg/L = micrograms per liter 
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Table 4. Pre-ROD Response Actions for Parcel C (i.e., Parcels C and UC-2) 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 

Date(s) Response Action1 Description 
1994 SI Site assessments were completed at Parcels B, C, D, and E and 

included field investigations at 75 sites.  Further investigation 
was recommended for 28 of the 75 sites assessed. The PA/SI 
determined that the majority of the potential source areas 
required additional investigation (PRC, LFR, and Uribe and 
Associates, 1996a). 

3/1997 RI The RI included collection of 1,173 soil samples, 570 
groundwater samples, and 129 source samples.  Based on the 
RI results, 12 sites in former Parcel C (plus IR-06 and IR-25) 
were recommended for further evaluation in an FS. 

1996–1997 Exploratory 
Excavation Removal 

Action 

About 800 cubic yards of coil removed from six exploratory 
excavation areas (EE-06 through EE-11) (IT Corporation, 
1999a). 

1996–1997 Storm Drain 
Sediment Removal  

As part of a base-wide removal action, sediment was removed 
from storm drain lines at Parcels C and UC-2.  Sediment in 
drainage culverts at Dry Dock 4 was partially removed. 

1996–1998 FS (initial phase) Results and analysis in the RI Report were used to identify, 
screen, and evaluate remedial alternatives and to define areas 
for proposed remedial action. 

7/98–9/99 Soil Removals at  
IR-06 and IR-25 

Contaminated soil was removed from IR-06 and IR-25 during the 
initial remedial action at former Parcel B before these areas were 
moved to Parcel C (IT Corporation, 2000).  Removed soil was 
disposed of off site, and the excavations were backfilled with 
clean material. 

1999 RMR  The RMR process used various criteria and decision rules to 
reevaluate whether remedial actions were required at all of the 
14 IR sites in former Parcel C that had been originally identified 
as requiring remedial actions for soil.  Of the 14 IR sites in 
former Parcel C, six were recommended for action after the 
RMR process.  Based on the RMR results, the sites and 
chemicals requiring further evaluation and remedial action were 
revised. 

4/2001 Groundwater 
Treatability Study at 

Building 253 

Treatability study for groundwater at Building 253 using chemical 
oxidation by potassium permanganate injection (TtEMI, 2004b). 

2000–2002 Fuel and Steam Line 
TCRA  

All subsurface fuel lines and contaminated steam lines were 
removed during a TCRA.  About 8,800 cubic yards of soil was 
also removed and disposed of off site (TtEMI, 2002). 

2001–2002 SVE Treatability 
Studies  

Treatability studies were completed for SVE at Buildings 134, 
211/253, 231, 251, and 272 (IT Corporation, 2001, 2002b, 
2002c, 2002d, and 2002e). 

9/2002 Groundwater 
Treatability Study at 

Building 272 

Treatability study for groundwater using ZVI injection completed 
at Building 272 (TtEMI, 2003c). 
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Date(s) Response Action1 Description 
2002–2004 Waste Consolidation 

and Removal 
Activities 

Industrial process equipment was decontaminated, sumps were 
cleaned, and waste was consolidated for offsite disposal, 
including waste materials stored in or near buildings and removal 
or encapsulation of asbestos-containing materials (Tetra Tech 
FW, Inc., 2004b). 

2003 Encapsulation of 
Drainage Culvert 
Sediment at Dry 

Dock 4 

Contaminated sediment in two culverts under Dry Dock 4 was 
encapsulated (TtEMI, 2003a). 

2004 Degreaser 
Pit/Separator 

Demolition at RU-C5 

A degreaser pit and oil-water separator were removed at 
Building 134. 

2004 HRA The HRA evaluated and designated sites as radiologically 
impacted or non-impacted.  Based on the HRA results, nine sites 
along with the sanitary sewer and storm drain lines, at Parcel C 
were determined to have the potential for radiological 
contamination and require further investigation (NAVSEA, 2004). 

4/2004–
5/2005 

Groundwater 
Treatability Study at 

Building 134 

Treatability study for groundwater was conducted at Building 134 
using in-situ sequential anaerobic-aerobic bioremediation (Shaw, 
2005). 

8/2004–
1/2005 

Follow-on 
Groundwater 

Treatability Study at 
Building 272 

Follow-on treatability study for groundwater at Building 272 using 
ZVI injection (ITSI, 2005). 

7/2008 Revised FS Existing RI data were combined with new data obtained after 
completion of the 1996 (Parcel B, IR-06, and IR-25) and 1997 
(former Parcel C) RI Reports.  The revised FS considered new 
information associated with several response actions completed 
within former Parcel C and at other adjacent parcels.  New 
information included (1) quarterly monitoring of groundwater, (2) 
updates to toxicity criteria used in the 1997 HHRA, and (3) the 
findings from removal actions conducted to address chemicals 
identified during the RMR process and radiological contaminants 
that were identified in the HRA. 

6/2009–
6/2010 

Groundwater 
Treatability Study at 

Building 253 

Treatability study for groundwater at Building 253 using 
anaerobic bioremediation through injection of sodium lactate and 
emulsified vegetable oil (OTIE, 2011). 

5/2010–
4/2011 

Groundwater 
Treatability Study at 

Building 134 

Treatability study for groundwater using ZVI injection at Building 
134 (CDM Smith, 2012). 

9/2010 ROD The selected remedy documented in the ROD included 
excavation and offsite disposal of contaminated soil, radiological 
remediation of soil and structures, soil gas treatment using SVE, 
durable covers, groundwater treatment with ZVI or ISB, MNA, 
and institutional controls. 
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Notes: 
1 = The documents listed are available in the Administrative Record and provide detailed information used to support remedy 
selection at Parcels C and UC-2. 

AST = aboveground storage tank 
Battelle = Battelle Memorial Institute 
EE = exploratory excavation 
FS = Feasibility Study 
HHRA = human health risk assessment 
HRA = Historical Radiological Assessment 
IR = Installation Restoration 
ISTI = Innovative Technical Solutions, Inc. 
ISB = in-situ bioremediation 
LFR = Levine Frick Recon 
MNA = monitored natural attenuation 
NAVSEA = Naval Sea Systems Command 

Navy = Department of the Navy 
OTIE = Oneida Total Integrated Enterprises, Inc.  
PRC = PRC Environmental Management, Inc. 
RI = Remedial Investigation 
RMR = risk management review 
RU = Remedial Unit 
Shaw = Shaw Environmental, Inc. 
SVE = soil vapor extraction 
TCRA = time-critical removal action 
TtEMI = Tetra Tech EM Inc. 
UST = underground storage tank 
ZVI = zero-valent iron
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Table 5. RAOs and Remedy Components for Parcel C 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 

RAO 
Remedy Component:  Removal or 
Treatment of Contaminant Mass 

Remedy Component:  Containment, 
Monitoring, Maintenance, and ICs 

Soil and Soil Gas 

Prevent or minimize exposure to organic and inorganic 
chemicals in soil at concentrations above remediation goals 
developed in the human health risk assessment for the 
following exposure pathways: 
 Ingestion of, outdoor inhalation of, and dermal exposure to 

surface and subsurface soil 
 Ingestion of homegrown produce in native soil 

 Excavation and offsite disposal 
of soil in select areas where 
COCs exceed remediation 
goals 

 Durable covers 
 Monitoring, maintenance, and ICs 

Prevent or minimize exposure to VOCs in soil gas at 
concentrations that would pose unacceptable risk via indoor 
inhalation of vapors.  Table 7 of the final soil gas memorandum 
lists the volatile chemicals (ChaduxTt, 2010b).  This list 
includes SVOCs (such as pesticides and PAHs).  Remediation 
goals for VOCs to address exposure via indoor inhalation of 
vapors may be superseded based on COC identification 
information from future soil gas surveys.  Future action levels 
would be established for soil gas, would account for vapors 
from both soil and groundwater, and would be calculated based 
on a cumulative risk level of 10-6 using the accepted 
methodology for risk assessments at HPNS. 

 In-situ soil treatment using SVE 
at eight areas 

 Soil gas surveys 
 Monitoring, maintenance, and ICs 

Groundwater 

Prevent or minimize exposure to VOCs in A-aquifer 
groundwater at concentrations above remediation goals via 
indoor inhalation of vapors from groundwater.   
This RAO for exposure to vapors from groundwater via vapor 
intrusion has been superseded by action levels established for 
soil vapor (ChaduxTt, 2011g; SES, 2013). 

 In-situ groundwater treatment 
using ZVI or biological 
substrate injections at RU-C1, 
RU-C2, RU-C4, and RU-C5 

 Soil gas surveys 
 Monitoring (MNA) and ICs 



Table 5. RAOs and Remedy Components for Parcel C (continued) 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
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RAO 
Remedy Component:  Removal or 
Treatment of Contaminant Mass 

Remedy Component:  Containment, 
Monitoring, Maintenance, and ICs 

Groundwater (continued) 

Prevent or minimize direct exposure to groundwater that may 
contain COCs through the domestic use pathway in the B-
aquifer, RU-C5 only (for example, drinking water or showering). 

 In-situ groundwater treatment 
using ZVI or biological 
substrate injections at RU-C5 

 Soil gas surveys 
 Monitoring (MNA) and ICs 

Prevent or minimize exposure of construction workers to metals 
and VOCs in A-aquifer groundwater at concentrations above 
remediation goals from dermal exposure and inhalation of 
vapors from groundwater. 

 In-situ groundwater treatment 
using ZVI or biological 
substrate injections at RU-C1, 
RU-C2, RU-C4, and RU-C5 

 Soil gas surveys 
 Monitoring (MNA) and ICs 

Prevent or minimize migration to surface water of San 
Francisco Bay of chromium VI and zinc in A-aquifer 
groundwater that would result in concentrations of chromium VI 
above 50 μg/L and nickel above 81 μg/L at the point of 
discharge to the bay. 

 In-situ groundwater treatment 
using ZVI or biological 
substrate injections at RU-C1, 
RU-C2, RU-C4, and RU-C5 

 Monitoring (MNA) and ICs 

Radiologically Impacted Soil and Structures 
Prevent or minimize exposure to ROCs in concentrations that 
exceed remediation goals for all potentially complete exposure 
pathways (e.g., external radiation, soil ingestion, and inhalation 
of resuspended radionuclides in soil or dust). 

 Radiological surveys and 
remediation 

 None 

Notes: 
COCs = chemicals of concern 
HPNS = Hunters Point Naval Shipyard 
ICs = institutional controls 
MNA = monitored natural attenuation 
PAHs = polycyclic aromatic hydrocarbons 
RAOs = remedial action objectives 
ROCs = radionuclides of concern 

RU = remedial unit 
SES = Sealaska Environmental Services LLC 
SVE = soil vapor extraction 
SVOCs = semivolatile organic compounds 
VOCs = volatile organic compounds 
ZVI = zero-valent iron 
μg/L = micrograms per liter
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Table 6. RAOs and Remedy Components for Parcel UC-2 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 

RAO 
Remedy Component:  Removal or 
Treatment of Contaminant Mass 

Remedy Component:  Containment, 
Monitoring, Maintenance, and ICs 

Soil and Soil Gas 

Prevent or minimize exposure to inorganic chemicals in soil at 
concentrations above remediation goals developed in the 
human health risk assessment for the following exposure 
pathways: 
 Ingestion of, outdoor inhalation of, and dermal exposure to 

surface and subsurface soil 
 Ingestion of homegrown produce by residents in mixed-use 

and research and development blocks 

 None  Durable covers 
 Monitoring, maintenance, and ICs 

Prevent or minimize exposure to VOCs in soil gas at 
concentrations that would pose unacceptable risk via indoor 
inhalation of vapors.  Remediation goals for VOCs to address 
exposure via indoor inhalation of vapors have been superseded 
based on COC identification information from soil gas surveys.  
Action levels have been established for soil gas that account 
for vapors from both soil and groundwater and were calculated 
based on a cumulative risk level of 10-6 using the accepted 
methodology for risk assessments at HPNS (ChaduxTt, 2011g; 
SES, 2013). 

 None  Soil gas surveys 
 Monitoring and ICs 

Groundwater 

Prevent or minimize exposure to VOCs in A-aquifer 
groundwater at concentrations above remediation goals via 
indoor inhalation of vapors from groundwater.   
This RAO for exposure to vapors from groundwater via vapor 
intrusion has been superseded by action levels established for 
soil vapor (ChaduxTt, 2011g; SES, 2013). 

 MNA at IR-06  Soil gas surveys 
 Monitoring and ICs 

Prevent or minimize direct exposure to groundwater that may 
contain COCs through the domestic use pathway (e.g., drinking 
water or showering).  

 MNA at IR-06  Monitoring and ICs 
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RAO 
Remedy Component:  Removal or 
Treatment of Contaminant Mass 

Remedy Component:  Containment, 
Monitoring, Maintenance, and ICs 

Groundwater (continued) 

Prevent or minimize exposure of construction workers to VOCs 
in A-aquifer groundwater at concentrations above remediation 
goals from dermal exposure and inhalation of vapors from 
groundwater. 

 MNA at IR-06  Soil gas surveys 
 Monitoring and ICs 

Radiologically Impacted Soil and Structures 

Prevent exposure to ROCs in concentrations that exceed 
remediation goals for all potentially complete exposure 
pathways (e.g., external radiation, soil ingestion, and inhalation 
of resuspended radionuclides in soil or dust). 

 Radiological Surveys and 
Remediation 

 None 

Notes: 
COCs = chemicals of concern 
ICs = institutional controls 
IR = Installation Restoration  
MNA = monitored natural attenuation 
RAOs = remedial action objectives 
ROCs = radionuclides of concern 
SES = Sealaska Environmental Services LLC 
VOCs = volatile organic compounds 
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Table 7. Pre-ROD Response Actions for Parcel D (i.e., Parcels D-1, D-2, G, and UC-1) 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 

Date(s) Response Action1 Description 
1994 SI Site assessments were completed at Parcels B, C, D, and E 

and included field investigations at 75 sites.  Further 
investigation was recommended for 28 of the 75 sites 
assessed. The PA/SI determined that the majority of the 
potential source areas required additional investigation 
(PRC, LFR, and Uribe and Associates, 1996a). 

1988–1997 RI Site conditions were assessed through literature searches; 
interviews with former onsite employees; geophysical, 
radiological, and aerial map surveys; installation of soil 
borings and monitoring wells, and aquifer testing.  The 
following environmental samples were collected: 418 
surface soil, 1,938 subsurface soil, 429 A-aquifer 
groundwater samples, 9 B-aquifer groundwater samples, 7 
bedrock water-bearing zone groundwater samples, 185 
HydroPunch groundwater samples, 77 water and sediment 
samples (from utility lines, sumps, and floor drains), 
8 sandblast samples, 1 asbestos sample, 29 test pit 
samples, 2 floor scrape samples, and 2 UST samples.  
Based on the RI results, all of Parcel D (except for IR-48 
and IR-66) was recommended for further evaluation in an 
FS. 

1989 PCB-Contaminated Soil 
Removal at IR-08 

About 1,255 cubic yards of soil contaminated by PCBs 
removed at IR-08 (ERM-West, 1989). 

1991–1993 UST and AST removals Nine USTs were removed and one was closed in place; 
three ASTs were removed. 

1991–1995 Removal of  
Sandblast Waste  

Sandblast waste was collected and removed basewide 
(Battelle, 1996). 

1994–1996 Contaminated Equipment 
and Residue Removed 

from IR-09 

Contaminated equipment and residue was removed from IR-
09 (pickling and plating yard).  Approximately 200,000 
pounds of hazardous waste liquids, 1,500 cubic yards of 
hazardous waste solids, 100,000 of nonhazardous waste 
liquids, and 350,000 pounds of scrap metal were removed 
and disposed of off site (SulTech, 2007b). 

1996 Removal of Cesium-
Impacted Soil  

Approximately 1 cubic yard of soil affected by a cesium-137 
spill was removed from an area behind Building 364. 

1996–1997 Exploratory Excavation 
Removal Action 

Stained soil, asphalt, and concrete were removed from two 
IR sites (IR-53 and IR-70) within Parcel D-1 and three IR 
sites (IR-33, IR-37, and IR-70) within Parcel G. 

1996–1997 Removal of Storm Drain 
Sediment  

In total, 1,200 tons of contaminated sediment was removed 
from storm drain lines and appurtenances in Parcel D. 

1996–1997 FS Results and analyses in the RI Report were used to identify, 
screen, and evaluate remedial alternatives and to define 
areas for proposed remedial action.   
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Date(s) Response Action1 Description 
1999 RMR  The RMR process used various criteria and decision rules to 

reevaluate whether remedial actions were required at 19 of 
the 27 IR sites in Parcel D that had been originally identified 
as requiring remedial actions for soil.  Based on the RMR 
results, the sites and chemicals requiring further evaluation 
and remedial action were revised. 

2001 TCRA for Non-VOCs  
in Soil 

About 63 cubic yards of soil was removed from IR-08, IR-09, 
IR-37, IR-53, IR-55, and IR-65.  Steam lines saturated with oil 
were removed; other steam lines were pressure-tested, 
cleaned, and left in place.  About 150 feet of fuel line was also 
removed (TtEMI and IT Corporation, 2001). 

2001–2002 Radiological TCRA Approximately 15 cubic yards of soil affected by a cesium-
137 spill was removed from IR-33 South. 

2002 Groundwater Data Gaps 
Investigation 

A data gaps investigation was completed to provide 
additional understanding of the groundwater conditions 
underlying the parcel.  Groundwater samples were collected 
and analyzed for various chemicals (including metals and 
VOCs), and results were used to further define the nature 
and extent of contamination in groundwater. 

4/2002–
6/2003 

Waste Consolidation and 
Removal Activities 

Decontamination and waste consolidation activities were 
conducted, including encapsulating or removing asbestos-
containing material; removing and disposing of structural 
materials, paint booths, and numerous abandoned waste 
items; removing and disposing of hoods, vents, and ducts 
associated with industrial processes; removing or disabling 
existing ASTs; and cleaning industrial process-related sumps, 
vaults, trenches, and equipment foundations (Foster Wheeler 
Environmental Corporation, 2003). 

2003–2004 Soil Stockpile  
Removal Action 

Navy inventoried all the stockpiles at HPNS.  Nine soil and 
waste asphalt stockpiles were removed (TtEMI and ITSI, 
2005). 

2004 HRA The HRA evaluated and designated sites as radiologically 
impacted or non-impacted.  Based on the HRA results, one 
building, four building sites, the gun mole pier, and the 
sanitary sewer and storm drain lines were identified as 
radiologically impacted at Parcel D-1; one building and the 
sanitary sewer and storm drain lines were identified as 
impacted at Parcel UC-1; and six buildings, one building 
site, and the sewer and storm drains were identified as 
radiologically impacted at Parcel G (NAVSEA, 2004). 

2006–2011 Storm Drain and Sanitary 
Sewer Removal Actions 

Radiological removal actions, including radiological 
investigation and removal of storm drains and sanitary 
sewers, were completed throughout Parcels D-1, D-2, G, 
and UC-1. 
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Date(s) Response Action1 Description 
2007 Revised FS Existing RI data were combined with new data collected 

after completion of the 1996 RI Report.  The revised FS 
considered new information associated with several 
response actions completed within Parcel D and at other 
adjacent parcels at HPNS.  New information included (1) the 
widespread presence of metals in soil across Parcel D, (2) 
quarterly monitoring of groundwater since 2004, (3) updates 
to toxicity criteria used in the 1997 HHRA, and (4) the 
findings from removal actions conducted to address 
chemicals identified by a RMR process and radiological 
contaminants that were identified by the HRA. 

10/2008–
4/2009 

Treatability Study for 
Groundwater at  

Parcels D-1 and G 

Treatability study for groundwater at Parcels D-1 and G 
using ZVI injections (Alliance, 2010).  This study showed the 
effectiveness of ZVI in treating VOCs in groundwater at 
Parcels D-1 and G and resulted in large reductions in VOC 
concentrations.  All VOC concentrations in groundwater at 
Parcel D-1 remain below remediation goals established in 
the ROD. 

2/2009 ROD for Parcel G The selected remedy documented in the ROD included 
excavation and offsite disposal of contaminated soil, 
radiological remediation of soil and structures, durable 
covers, groundwater treatment with ZVI or ISB, groundwater 
monitoring, and institutional controls. 

7/2009 ROD for Parcels D-1 and 
UC-1  

The selected remedy documented in the ROD included 
excavation and offsite disposal of contaminated soil, 
radiological remediation of soil and structures, durable 
covers, groundwater treatment with ZVI or ISB, groundwater 
monitoring, and institutional controls. 

8/2010 NFA ROD for Parcel D-2 The ROD documented that no further action was necessary 
to ensure protection of human health or the environment. 

Notes: 
1 = The documents listed are available in the Administrative Record and provide detailed information used to support remedy 
selection at Parcels D-1, G, and UC-1, as well as the No Further Action determination at Parcel D-2.  

Alliance = The Alliance Compliance Group Joint Venture 
ASTs = aboveground storage tanks 
Battelle = Battelle Memorial Institute 
ERM-West = Environmental Resources Management-West, Inc. 
FS = Feasibility Study 
HHRA = human health risk assessment  
HPNS = Hunters Point Naval Shipyard 
HRA = Historical Radiological Assessment 
IR = Installation Restoration 
ISB = in-situ bioremediation 
ITSI = Innovative Technical Solutions, Inc. 
LFR = Levine Fricke Recon 
NAVSEA = Naval Sea Systems Command 

Navy = Department of the Navy 
NFA = no further action 
PCBs = polychlorinated biphenyls 
PRC = PRC Environmental Management, Inc. 
RI = remedial investigation 
RMR = risk management review 
ROD = Record of Decision 
TCRA = time-critical removal action 
TtEMI = Tetra Tech EM Inc. 
USTs = underground storage tanks 
VOCs = volatile organic compounds 
ZVI = zero-valent iron
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Table 8. RAOs and Remedy Components for Parcels D-1 and UC-1 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 

RAO 
Remedy Component:  Removal or 
Treatment of Contaminant Mass 

Remedy Component:  Containment, 
Monitoring, Maintenance, and ICs 

Soil and Soil Gas 

Prevent exposure to metals and PAHs in soil at concentrations 
above remediation goals developed in the human health risk 
assessment for the following exposure pathways: 
 Ingestion of, outdoor inhalation of, and dermal exposure to 

surface and subsurface soil by industrial workers or 
construction workers 

 Excavation and offsite disposal 
of soil in select areas where 
COCs exceed remediation 
goals1 

 Removal and offsite disposal of 
select soil stockpiles1 

 Durable covers 
 Monitoring, maintenance, and ICs 

Prevent exposure to VOCs in soil gas at concentrations that 
would pose unacceptable risk via indoor inhalation of vapors.  
Remediation goals for VOCs to address exposure via indoor 
inhalation of vapors may be superseded based on COC 
identification information from future soil gas surveys.  Future 
action levels would be established for soil gas, would account 
for vapors from both soil and groundwater, and would be 
calculated based on a cumulative risk level of 10-6 using the 
accepted methodology for risk assessments at HPNS 
(ChaduxTt, 2011g; SES, 2013). 

 None  Soil gas surveys 
 Monitoring and ICs 

Groundwater 

Prevent exposure by industrial workers to VOCs in the A-
aquifer groundwater at concentrations above remediation goals 
via indoor inhalation of vapors from groundwater.   
This RAO for exposure to vapors from groundwater via vapor 
intrusion has been superseded by action levels established for 
soil vapor (ChaduxTt, 2011g; SES, 2013). 

 In-situ groundwater treatment 
using ZVI injections at IR-712 

 Soil gas surveys 
 Monitoring (MNA) and ICs 

Prevent or minimize exposure of construction workers to metals 
and VOCs in A-aquifer groundwater at concentrations above 
remediation goals from dermal exposure and inhalation of 
vapors from groundwater. 

 In-situ groundwater treatment 
using ZVI injections at IR-712 

 Soil gas surveys 
 Monitoring (MNA) and ICs 
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RAO 
Remedy Component:  Removal or 
Treatment of Contaminant Mass 

Remedy Component:  Containment, 
Monitoring, Maintenance, and ICs 

Radiologically Impacted Soil and Structures 

Prevent exposure to ROCs in concentrations that exceed 
remediation goals for all potentially complete exposure 
pathways. 

 Radiological surveys and 
remediation 

 None 

Notes: 
1 = This component of the selected remedy for soil only applies to Parcel D-1. 
2 = This component of the selected remedy for groundwater only applies to Parcel D-1. 

COCs = chemicals of concern 
HPNS = Hunters Point Naval Shipyard 
ICs = institutional controls 
IR = Installation Restoration 
MNA = monitored natural attenuation 
PAHs = polycyclic aromatic hydrocarbons 
RAO = remedial action objective 
ROCs = radionuclides of concern 
SES = Sealaska Environmental Services LLC 
VOCs = volatile organic compounds 
ZVI = zero-valent iron 
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Table 9. RAOs and Remedy Components for Parcel G 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 

RAO 
Remedy Component:  Removal or 
Treatment of Contaminant Mass 

Remedy Component:  Containment, 
Monitoring, Maintenance, and ICs 

Soil and Soil Gas 

Prevent exposure to organic and inorganic chemicals in soil at 
concentrations above remediation goals developed in the 
HHRA for the following exposure pathways: 
 Ingestion of, outdoor inhalation of, and dermal exposure to 

surface and subsurface soil 
 Ingestion of homegrown produce by residents in mixed-use 

blocks 

 Excavation and offsite disposal 
of soil in select areas where 
COCs exceed remediation 
goals 

 Removal and offsite disposal of 
select soil stockpiles 

 Durable covers 
 Monitoring, maintenance, and ICs 

Prevent exposure to VOCs in soil gas at concentrations that 
would pose unacceptable risk via indoor inhalation of vapors.   
Remediation goals for VOCs to address exposure via indoor 
inhalation of vapors have been superseded based on COC 
identification information from soil gas surveys.  Future action 
levels would be established for soil gas, would account for 
vapors from both soil and groundwater, and would be 
calculated based on a cumulative risk level of 10-6 using the 
accepted methodology for risk assessments at HPNS 
(ChaduxTt, 2011g; SES, 2013). 

 None  Soil gas surveys 
 Monitoring and ICs 

Groundwater 
Prevent exposure to VOCs in A-aquifer groundwater at 
concentrations above remediation goals via indoor inhalation of 
vapors from groundwater.   
This RAO for exposure to vapors from groundwater via vapor 
intrusion has been superseded by action levels established for 
soil vapor (ChaduxTt, 2011g; SES, 2013). 

 In-situ groundwater treatment 
using ZVI injections at IR-09, 
IR-33, and IR-71 

 Soil gas surveys 
 Monitoring (MNA) and ICs 

Prevent direct exposure to groundwater that may contain COCs 
through the domestic use pathway (e.g., drinking water or 
showering). 

 No treatment required  Monitoring (MNA) and ICs 
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RAO 
Remedy Component:  Removal or 
Treatment of Contaminant Mass 

Remedy Component:  Containment, 
Monitoring, Maintenance, and ICs 

Groundwater (continued) 

Prevent or minimize exposure of construction workers to metals 
and VOCs in A-aquifer groundwater at concentrations above 
remediation goals from dermal exposure and inhalation of 
vapors from groundwater. 

 In-situ groundwater treatment 
using ZVI injections at IR-09,  
IR-33, and IR-71 

 Soil gas surveys 
 Monitoring (MNA) and ICs 

Prevent or minimize migration to surface water of San 
Francisco Bay of chromium VI and nickel in A-aquifer 
groundwater that would result in concentrations of chromium VI 
above 50 μg/L and nickel above 96.5 μg/L at the point of 
discharge to the bay.   

 No treatment required  Soil gas surveys 
 Monitoring (MNA) and ICs 

Radiologically Impacted Soil and Structures 
Prevent exposure to ROCs in concentrations that exceed 
remediation goals for all potentially complete exposure 
pathways. 

 Radiological surveys and 
remediation 

 None 

Notes: 
COCs = chemicals of concern 
HHRA = human health risk assessment 
HPNS = Hunters Point Naval Shipyard 
ICs = institutional controls 
IR = Installation Restoration 
MNA = monitored natural attenuation 
RAO = remedial action objective 
ROCs = radionuclides of concern 
SES = Sealaska Environmental Services LLC 
VOCs = volatile organic compounds 
ZVI = zero-valent iron 
μg/L = micrograms per liter 
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Table 10. Pre-ROD Response Actions for Parcel E (i.e., Parcels E, E-2, and UC-3) 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 

Date(s) Response Action1 Description 
1988–1989 Solid Waste Air 

Quality Assessment 
Test 

The study included evaluation of meteorological conditions, 
ambient air quality, landfill gas compositions, surface gas 
emissions, and subsurface gas migration.  Methane was 
detected in isolated pockets at IR-01/21 and at the northern 
edge of the IR-01/21 boundary (HLA, 1989). 

1988 OU RI Phase 1 
Reconnaissance 

Evaluated hydrogeologic conditions and identified waste 
boundaries using ground-penetrating radar, electromagnetic 
survey, and test pits to delineate the extent of waste depositions 
in fill material.  Results were used to identify data needs for 
subsequent RI activities. 

1988 Basewide Removal of 
PCB-Containing 

Electrical 
Transformers 

Forty-eight transformers were removed from Parcel E and 
disposed of off site. 

1988–1992 OU-1 RI The Parcel E-2 Landfill progressed to the RI stage as IR-01/21 
and was grouped (along with IR-02 and IR-03 in Parcel E) into 
OU-I.  The first phase of the OU-I RI (from 1988 to 1989) 
included a geophysical survey and test pit excavation to 
delineate the extent of landfill waste, a soil gas survey to 
evaluate the presence of VOCs in soil and groundwater, and 
installation of deep soil borings to define subsurface stratigraphy.  
Subsequent investigation phases involved sampling of soil and 
groundwater (performed from 1990 to 1992).   

1989 Removal of Soil at  
IR-08 PCB Spill Area 

About 1,255 cubic yards of soil contaminated by PCBs was 
excavated from a PCB spill area, which underlies the southeast 
portion of Building 606 (ERM-West, 1989).   

1991 Removal of Floating 
Product at IR-03 

About 25 gallons of floating petroleum product on the water table 
and 70 gallons of subsurface waste oil were recovered by 
pumping and offsite disposal (HLA, 1991). 

1991–1992 Intertidal  
Sediment Study 

Sediment samples were collected in the intertidal zone, and the 
resulting data were used to identify COPECs in the Phase 1A 
ERA.   

1993 Phase II Radiological 
Investigation 

This investigation delineated the subsurface distribution of 
radium-containing devices in the disposal area at IR-02 
Northwest and IR-02 Central.  A removal action was 
recommended to address radiological contamination in this area.  
The removal action at IR-02 Northwest and IR-02 Central was 
performed from 2005 to 2007.   

1994 SI Site assessments were completed at Parcels B, C, D, and E and 
included field investigations at 75 sites.  Further investigation 
was recommended for 28 of the 75 sites assessed. The PA/SI 
determined that the majority of the potential source areas 
required additional investigation (PRC, LFR, and Uribe and 
Associates, 1996a). 
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Date(s) Response Action1 Description 
10/1997 RI Based on the results from more than 4,700 soil and 1,200 

groundwater samples, the RI Report recommended that all 
Parcel E sites be carried forward to an FS.  Additionally, the 
report noted that additional soil and groundwater samples should 
be collected to better define the nature and extent of 
contamination at the parcel.  The Parcel E RI also included a 
baseline ERA and HHRA. 

1996  Exploratory 
Excavations at  

IR-11/14/15 

About 36 cubic yards of arsenic- and mercury-contaminated soil 
was excavated from an area east of Building 521 at IR-11/14/15 
(IT Corporation, 1999a).   

1996–1997 Removal of  
Sediment from the 

Storm Drain System 

More than 1,200 tons of sediment and debris was removed from 
storm drain lines across HPNS, including from storm drain lines 
in Parcel E. 

1996–1997 Phase III Radiological 
Investigation 

The investigation included surveys and swipe sampling at former 
NRDL buildings at Parcel E.  Based on the investigation results, 
the report recommended (1) further investigation and potential 
excavation at former Buildings 509 and 517, where anomalous 
gamma activity was measured; (2) excavation of a potential 
buried point source behind Building 529; and (3) further 
investigation of Building 707 and its concrete pad.  

1996–1998 Installation of  
Sheet-Pile Wall and 

Low-Permeability 
Cap at the Former 

Oily Waste Ponds in 
IR-03 

A 900-foot-long sheet-pile wall was installed to a maximum 
depth of 27 feet bgs to reduce the potential for oil to migrate from 
IR-03 to San Francisco Bay.  A geosynthetic clay liner with a  
1-foot topsoil layer was placed over the area to minimize rainfall 
infiltration (IT Corporation, 1999b). 

1997–1998 FS Based on the data presented in the RI Report, the FS Report 
identified and evaluated remedial alternatives for Parcel E.  
However, the FS Report was not finalized because the Navy and 
regulatory agencies identified additional tasks to better 
characterize the nature and extent of contamination at Parcel E.  
These tasks were performed as part of data gaps investigations 
from 2000 through 2003, and results of these investigations were 
used in the Revised RI and FS Reports for Parcel E. 

1997–1998 Groundwater 
Extraction System 
and Containment 

Barrier 

A sheet-pile wall and groundwater extraction system were 
constructed along the southeastern portion of Parcel E-2 to 
prevent the potential transport of PCBs in groundwater to the 
bay (IT Corporation, 1999c). 

1998–1999 Phase IV 
Radiological 
Investigation 

In total, 38 concrete and 38 soil samples were collected from the 
Building 707 concrete pad area and analyzed for radionuclides.  
Based on the investigation results, a removal action was 
recommended to address elevated radioactivity at the concrete 
pad.  The removal action at Building 707 was performed as part of 
the basewide radiological removal action that was initiated in 
2009. 
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Date(s) Response Action1 Description 
1999–2000 Parcel E Validation 

Study and Protective 
Soil Concentrations 

Technical 
Memorandum 

Results of the study concluded cadmium, copper, lead, nickel, 
selenium, and zinc posed a potential unacceptable risk to wildlife 
at Parcel E.  Protective soil concentrations were subsequently 
derived for these chemicals and used to evaluate risk to wildlife 
in the Revised Parcel E RI Report. 

2000–2001 Interim Landfill Cap 
Construction 

An interim cap was constructed over the landfill.  The cap 
consisted of a multilayer system of sub-base soil, high-density 
polyethylene membrane, synthetic drainage layer, and topsoil 
and covered about 14.5 acres.  The cap smothered any 
remaining subsurface smoldering areas following a brush fire on 
August 16, 2000, and also significantly reduced stormwater 
infiltration (TtEMI, 2005). 

2000–2002 Groundwater Data 
Gaps Investigation 

Water level measurements and results of a tidal study were used 
to refine the Parcel E hydrogeological conceptual model, and 
three rounds of groundwater monitoring data were used to 
develop a basewide groundwater monitoring program and to 
refine the nature and extent evaluation presented in the Revised 
RI Report.   

2001–2002 Nonstandard Data 
Gaps Investigation 

Separate evaluations were conducted to (1) delineate and 
characterize LFG, (2) identify the lateral extent of soil waste, and 
(3) assess the potential for subsurface layers to liquefy during an 
earthquake (TtEMI, 2003g and 2004g; TtEMI and ITSI, 2004b). 

2000–2002 SVE Treatability 
Study 

An SVE treatability study was completed at Building 406.  The SVE 
system, which consisted of 3 SVE wells and 15 vapor monitoring 
wells, removed about 7 pounds of VOCs, with over 90 percent of 
the VOC mass attributed to TCE (IT Corporation, 2002f). 

2001 Removal of Soil with 
Non-VOCs at IR-08 

About 1,550 cubic yards of soil contaminated by PCBs and 
PAHs was excavated from four remediation areas at IR-08 
(TtEMI and IT Corporation, 2001). 

2001 Radiological 
Investigation of  

Parcel E Shoreline 

Several areas contained gamma activity at levels exceeding 
background, most notably in the Metal Reef Area in IR-02 
Southeast.  A removal action was recommended to address 
radioactive materials in this area.  The removal action at the 
Metal Reef Area was performed from 2005 to 2007. 

2001–2002 Wetland Delineation 
and Wetland 

Functions 
Assessment 

About 0.73 acres of tidal wetland areas was identified along the 
Parcel E shoreline.  The functions and values assessment found 
that the value of these wetlands was low, and the most 
significant function of the wetlands was seasonal wildlife use for 
wintering and migrating birds. 

2001–2005 Radiological 
Investigations, 

Phase V (and other 
interim investigations) 

In 2001, a characterization survey of the Parcels E and E-2 
shoreline was performed that identified the Metal Slag Area.  
The Phase V investigation was performed from 2002 to 2003.  At 
Parcel E, 21 buildings or former building locations were 
evaluated as part of Phase V.  Future investigation and cleanup 
were recommended for several sites, including Building 406; the 
area around former Buildings 506, 520, and 529; the Building 
707 concrete pad and drains; the Shack 80 site; and IR-04.   
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Date(s) Response Action1 Description 
2002 Standard Data Gaps 

Investigation 
Data from this investigation were used in the Revised Parcel E 
RI Report to identify potential source areas of contamination, 
evaluate the nature and extent of soil contamination in each 
reuse area, and evaluate risk to human health and the 
environment.   

2002–2004 Waste Consolidation 
and Removal 

Industrial process equipment was decontaminated, and waste 
was removed and consolidated throughout Parcel E, including 
waste material stored in or near buildings and removal or 
encapsulation of ACM.  Eight ASTs located at Building 521 were 
also removed (Tetra Tech FW, Inc., 2004b). 

2002–2003 Construction of LFG 
Control System 

A landfill gas control system was constructed along the northern 
edge of Parcel E-2 to reduce concentrations of methane in the 
subsurface and to prevent migration of landfill gas onto the 
nearby UCSF property (TtEMI, 2004a). 

2002–2005 Parcels E and E-2 
Shoreline 

Investigation and 
Risk Assessment 

Shoreline investigation and associated ERA identified a potential 
risk to benthic invertebrates, birds, and mammals from exposure 
to metals and total PCBs in surface and subsurface sediments 
along the shoreline.  Based on these results, source control 
measures were recommended for the Parcel E shoreline, 
particularly in IR-02 Northwest. 

2003–2004 HRA The HRA identified 33 areas in Parcel E as radiologically 
impacted.  These sites included small areas such as former 
building foundation footprints and fill areas that may contain 
dials, gauges, deck markers, or sandblast waste.  The HRA also 
identified basewide utility systems as impacted sites, including 
the underground storm drain and sanitary sewer lines.  The HRA 
reported that no radiological contamination was suspected in 
groundwater at Parcel E, except at IR-02 and areas where storm 
drains are present; these areas have a low potential for 
groundwater contamination.  The HRA concluded that further 
evaluation of the impacted sites was required (NAVSEA, 2004).   

2003–2004 Parcel E Shoreline 
Debris Removal 

Bricks and other industrial debris along the Parcel E shoreline 
were collected for disposal.  About 468 cubic yards of non-RCRA 
hazardous waste debris (poles with creosote), about 400 cubic 
yards of nonregulated nonhazardous debris, and about 81 tons 
of recyclable metals were removed (Tetra Tech FW, Inc., 2004). 

2003 Stockpile Inventory The Navy inventoried all stockpiles at HPNS and identified 80 
stockpiles at Parcel E. 

2003–2004 Removal of  
Soil Stockpiles 

Five soil stockpiles were removed from IR-73 and IR-02 
Southeast and disposed of off site (TtEMI and ITSI, 2005).   

2003–
Present 

Landfill Gas 
Monitoring and 

Control 

Landfill gas is being monitored on a regular basis under the 
Interim Landfill Gas Monitoring and Control Plan to verify that 
hazardous concentrations of landfill gas are not migrating 
beyond the fence line of the landfill and onto the UCSF 
compound.  The landfill gas control system is operated using 
both passive venting and active extraction. 
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Date(s) Response Action1 Description 
2004 Removal of TPH-

Contaminated Soil 
from Various 

Locations 

Six areas at IR-05, IR-36 West, IR-39, and IR-73 were 
excavated to remove soil containing TPH at concentrations 
exceeding the screening criterion of 3,500 mg/kg.  More than 
13,000 cubic yards of soil was removed from these areas and 
disposed of off site.   

2004 Metal Slag Area 
Characterization 

Investigation included characterizing debris and slag in the Metal 
Slag Area suspected to have originated from the metal foundry 
(Building 241 in Parcel C) and the smelter (Building 408 in Parcel 
D) when the shipyard was active (Tetra Tech FW, Inc., 2005). 

2005–2007 Metal Debris Reef 
Removal Action 

Approximately 11,200 cubic yards of soil, metal slag, and debris 
was removed from the Metal Debris Reef area of IR-02 
Southeast and the metal slag area of Parcel E-2 and disposed of 
off site.  LLRW, including131 devices and button sources and 
31 cubic yards of metal debris, was also removed (TtEC, 2007b).   

2005–2007 Removal of Soil at  
IR-02 Northwest and  
IR-02 Central Area 

Approximately 49,500 cubic yards of soil was removed from the 
IR-02 Northwest and Central areas and disposed of off site.  
LLRW, including 11,840 tons of soil, 2,342 devices and button 
sources, 420 tons of firebrick, 1,940 tons of metal debris, and 58 
tons of miscellaneous debris (concrete, plastic, hoses, and 
rocks), was also removed (TtEC, 2007c). 

2005–2007 PCB Hot Spot Area 
Removal Action  

(Phase I) 

Approximately 44,500 cubic yards of soil and debris was 
removed from the PCB Hot Spot Area in the southern portion of 
Parcel E-2 and disposed of off site.  LLRW, including 533 cy of 
soil and fire brick, 40 devices, and 78 cubic yards of metal 
debris, was also removed (TtEC, 2007a). 

2008 Revised RI, including 
HHRA and ERA 

During the Revised RI, additional data were collected to better 
characterize Parcel E to support remedy evaluation at the site.  To 
address data gaps, additional field investigations were performed 
to gather supplementary information needed to support the 
remedy evaluation. 

2009–2011 Groundwater 
Treatability Study at  

IR-56 

Treatability study evaluated the use of ZVI to treat groundwater at 
IR-56. 

2009–2012 Groundwater 
Characterization and 
ZVI Treatability Study 

at Various VOC 
Groundwater Plumes 

The study further characterized VOC groundwater plumes in 
Parcel E and evaluated the effectiveness of ZVI injection in 
reducing VOC concentrations at two plumes (IR-12 PCE plume 
and Building 406 TCE plume).  The characterization refined the 
extent of the VOC groundwater plumes and identified elevated 
VOC concentrations in soil gas at IR-04 and IR-36 (Building 
406).  The study determined that ZVI could effectively treat the 
VOC plumes but recommended additional monitoring to better 
assess post-injection groundwater conditions. 
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Date(s) Response Action1 Description 
2009–

present 
Basewide 

Radiological TCRA 
TCRA activities identified and removed LLRW with radioactivity 
levels exceeding the TCRA removal goals and remediation goals 
at all radiologically affected sites, including storm drain and 
sewer lines.  The fieldwork on Parcel UC-3 was completed in 
June 2011.   

2010–2012 PCB Hot Spot Area 
Removal Action  

(Phase II) 

Approximately 42,200 cubic yards of additional soil and debris 
from the PCB Hot Spot Area, mainly bayward of the 2005 to 2007 
removal actions, was removed and disposed of off site.  LLRW, 
including 5,800 cubic yards of soil, concrete, fire brick, and metal 
wire and 56 devices, was also removed (Shaw, 2013e). 

2011–2016 Characterization  
and Treatability Study 

at IR-03 

An initial study (from 2011 to 2012) further characterized the 
extent of NAPL at IR-03, and tested heating technologies (to 
enhance NAPL removal) on a bench-scale.  A pilot-scale study 
was completed in 2014 to test two technologies (in-situ 
stabilization/solidification and thermally enhanced NAPL 
extraction) in the field.  An additional study was completed in 
2015 to further characterize the NAPL extents and support a 
remedial design for IR-03 (ITSI, 2013; Cabrera Insight JV and 
CDM Smith, 2016a and 2016b). 

2012 Ship-Shielding Area 
Removal Action 

The top 1 foot of soil was removed from the 1.1-acre ship 
shielding range.  In total, 3,413 cubic yards of excavated soil 
was screen to verify cobalt-60 was not detected above the 
release criterion. 

8/2012 Final FS The FS identified, screened, and evaluated remedial alternatives 
for cleanup of soil and groundwater at Parcel E. 

11/2012 ROD for Parcel E-2  The selected remedy documented in the original ROD included 
excavation and offsite disposal of contaminated soil and 
sediment, radiological remediation of soil, sediment, and 
structures, soil cover with protective liner, shoreline revetment, 
below-ground barriers, removal and treatment of landfill gas, and 
monitoring, maintenance, and institutional controls.  

2013 Soil Excavation 
Characterization 

A soil investigation was conducted to determine the lateral and 
vertical extent of COCs associated with excavation areas in 
Parcel UC-3. 

12/2013 ROD for Parcel E  The selected remedy documented in the original ROD included 
excavation and offsite disposal of contaminated soil and 
sediment, radiological remediation of soil and structures, SVE, 
durable covers and shoreline protection, groundwater treatment 
using ZVI and ISB, MNA, below-ground barriers and protective 
liners, groundwater monitoring, containment and in-situ 
stabilization of NAPL at IR-03, and institutional controls.  

1/2014 ROD for Parcel UC-3  The selected remedy documented in the original ROD included 
excavation and offsite disposal of contaminated soil, radiological 
remediation of soil and structures, clean and close steam lines, 
soil gas monitoring, durable covers, groundwater treatment using 
ISB, MNA, and institutional controls.  
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Notes: 
1 = The documents listed are available in the Administrative Record and provide detailed information used to support remedy 
selection at Parcels E, E-2, and UC-3. 

ACM = asbestos-containing material 
ASTs = aboveground storage tanks 
Battelle = Battelle Memorial Institute 
bgs = below ground surface 
Cabrera = Cabrera Services, Inc. 
COPECs = chemicals of potential ecological concern 
ERA = ecological risk assessment 
ERM-West = Environmental Resources Management West, Inc. 
FS = Feasibility Study 
HHRA = human health risk assessment  
HLA = Harding Lawson Associates 
HPNS = Hunters Point Naval Shipyard 
HRA = Historical Radiological Assessment 
Insight = Insight Environmental, Engineering, and Construction, Inc. 
IR = Installation Restoration 
ITSI = Innovative Technical Solutions, Inc. 
ISB = in-situ bioremediation 
JV = Joint Venture 
LFR = Levine Fricke Recon 
LLRW = low-level radioactive waste 
mg/kg = milligrams per kilogram 
MNA = monitored natural attenuation 
NAPL = nonaqueous-phase liquid 
NAVSEA = Naval Sea Systems Command 
NRDL = Naval Radiological Defense Laboratory 
OU = Operable Unit 
PAHs = polycyclic aromatic hydrocarbons 
PCB = polychlorinated biphenyl 
PCE = tetrachloroethene 
PRC = PRC Environmental Management, Inc. 
RCRA = Resource Conservation and Recovery Act 
RI = Remedial Investigation 
Shaw = Shaw Environmental, Inc. 
SVE = soil vapor extraction 
TCE = trichloroethene 
TCRA = time-critical removal action 
TPH = total petroleum hydrocarbons 
TtEMI = Tetra Tech EM Inc. 
UCSF = University of California, San Francisco 
USTs = underground storage tanks 
VOCs = volatile organic compounds 
ZVI = zero-valent iron 
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Table 11. RAOs and Remedy Components for Parcel E 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 

RAO 
Remedy Component:  Removal or 
Treatment of Contaminant Mass 

Remedy Component:  Containment, 
Monitoring, Maintenance, and ICs 

Soil, Soil Gas, and Shoreline Sediment 
Prevent exposure of humans to COCs in soil at 
concentrations exceeding remediation goals for (1) ingestion 
of, outdoor inhalation of, and dermal exposure to soil from 
0 to 10 feet bgs by residents in areas zoned for mixed-use 
reuse; (2) ingestion of homegrown produce in native soil in 
areas zoned for mixed-use reuse; (3) ingestion of, outdoor 
inhalation of, and dermal exposure to soil from 0 to 2 feet 
bgs by recreational users in areas zoned for open space 
reuse; and (4) ingestion of, outdoor inhalation of, and dermal 
exposure to soil from 0 to 10 feet bgs by construction 
workers in all areas. 

 Excavation and offsite disposal 
of Tier 1, Tier 2, and TPH 
locations 

 Closure of fuel and steam lines 

 Durable covers 
 Monitoring, maintenance, and ICs 

Prevent exposure of humans to VOCs in soil gas at 
concentrations that would pose unacceptable risk via 
indoor inhalation of vapors. 

 Excavation and offsite disposal 
of Tier 1 and Tier 2 locations 

 SVE at Building 406 
 In-situ groundwater treatment at 

Building 406, IR-04, and IR-12 

 Soil gas surveys 
 Monitoring and ICs 

Prevent exposure of humans to COCs in shoreline 
sediment at concentrations exceeding remediation goals.  

 Excavation and offsite disposal 
of Tier 1, Tier 2, and TPH 
locations 

 Shoreline protection (excavate 
sediment) 

 Shoreline protection (place protective 
material) 

 Monitoring, maintenance, and ICs 

Prevent exposure of benthic invertebrates, birds, and 
mammals to COECs in shoreline sediment at 
concentrations exceeding remediation goals. 

 Excavation and offsite disposal 
of Tier 1, Tier 2, and TPH 
locations 

 Shoreline protection (excavate 
sediment) 

 Shoreline protection (place protective 
material) 

 Monitoring, maintenance, and ICs 
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RAO 
Remedy Component:  Removal or 
Treatment of Contaminant Mass 

Remedy Component:  Containment, 
Monitoring, Maintenance, and ICs 

Groundwater 

Prevent or minimize exposure of construction workers to 
VOCs in A-aquifer groundwater by dermal exposure and 
inhalation of vapors with chemicals exceeding remediation 
goals. 

 In-situ groundwater treatment at 
Building 406, IR-04, and IR-12 

 Soil gas surveys 
 Monitoring and ICs 

Prevent or minimize exposure of humans to COCs in the  
B-aquifer at concentrations exceeding remediation goals 
via the domestic use pathway. 

 No treatment required  Monitoring (MNA) and ICs 

Prevent or minimize migration of arsenic, copper, lead, 
nickel, zinc, Aroclor-1254, Aroclor-1260, alpha-chlordane, 
and 4,4’-DDE to prevent discharge (into San Francisco 
Bay) that would result in concentrations exceeding 
corresponding surface water quality criteria for aquatic 
wildlife. 

 Excavation and offsite disposal 
of Tier 1 and Tier 2 locations 

 NAPL source removal and 
treatment at IR-03 

 Durable cover (with protective liner) 
 Groundwater controls (below-ground 

barrier) at IR-02 Northwest and IR-03 
 Monitoring (MNA), maintenance, and 

ICs 

Prevent or minimize migration of A-aquifer groundwater 
containing total TPH concentrations greater than 1,400 µg/L 
(where commingled with CERCLA-regulated substances) 
into San Francisco Bay. 

 Excavation and offsite disposal 
of TPH locations 

 NAPL source removal and 
treatment at IR-03 

 Groundwater treatment at IR-03 

 Durable cover (with protective liner) 
 Groundwater controls (below-ground 

barrier) at IR-02 Northwest and IR-03 
 Monitoring (MNA), maintenance, and 

ICs 

NAPL at IR-03 (Former Oily Waste Ponds) 
Prevent or minimize migration of NAPL to prevent 
discharge that would result in concentrations of COECs 
exceeding corresponding surface water quality criteria for 
aquatic wildlife. 

 NAPL source removal and 
treatment at IR-03 

 Groundwater treatment at IR-03 

 Durable cover (with protective liner) 
 Groundwater controls (below-ground 

barrier) at IR-03 
 Monitoring (MNA), maintenance, and 

ICs 
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RAO 
Remedy Component:  Removal or 
Treatment of Contaminant Mass 

Remedy Component:  Containment, 
Monitoring, Maintenance, and ICs 

NAPL at IR-03 (Former Oily Waste Ponds) (continued) 

Prevent or minimize migration of NAPL to prevent 
discharge that would result in total TPH groundwater 
concentrations greater than 1,400 µg/L into San Francisco 
Bay. 

 NAPL source removal and 
treatment at IR-03 

 Groundwater treatment at IR-03 

 Groundwater controls (below-ground 
barrier) at IR-03 

 Monitoring (MNA), maintenance, and 
ICs 

Radiologically Impacted Media (Soil, Shoreline Sediment, and Structures) 

Prevent exposure to ROCs at activity levels that exceed 
remediation goals for all potentially complete exposure 
pathways (which include external exposure, ingestion, and 
inhalation of soil based on the conceptual site model for 
human health). 

 Radiological surveys and 
remediation 

 Radiological surface surveys 
and removal of anomalies 

 Durable covers (with demarcation 
layer at IR-02 and IR-03) 

 Monitoring, maintenance, and ICs 

Notes: 
bgs = below ground surface 
CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act 
COCs = chemicals of concern 
COECs = chemicals of ecological concern 
DDE = dichlorodiphenyldichloroethene 
ICs = institutional controls 
IR = Installation Restoration 
MNA = monitored natural attenuation 
NAPL = nonaqueous-phase liquids 
RAOs = remedial action objectives 
ROCs = radionuclides of concern 
SVE = soil vapor extraction 
TPH = total petroleum hydrocarbons 
VOCs = volatile organic compounds 
µg/L = micrograms per liter 
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Table 12. RAOs and Remedy Components for Parcel E-2 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 

RAO 
Remedy Component:  Removal or 
Treatment of Contaminant Mass 

Remedy Component:  Containment, Monitoring, 
Maintenance, and ICs 

Soil and Sediment 

Prevent human exposure to inorganic and organic 
chemicals at concentrations greater than remediation 
goals for the following exposure pathways:  
 Ingestion of, outdoor inhalation of, and dermal 

exposure to solid waste, soil, or sediment from 0 to 
2 feet bgs by recreational users throughout 
Parcel E-2. 

 Ingestion of, outdoor air inhalation of, and dermal 
exposure to solid waste, soil, or sediment from 0 to 
10 feet bgs by construction workers throughout 
Parcel E-2. 

 Excavation and offsite disposal 
of soil, sediment, and debris at 
hot spot areas 

 Soil cover (with protective liner) 
 Shoreline revetment 
 Onsite consolidation of waste materials 

beneath the soil cover 
 Monitoring, maintenance, and ICs 

Prevent terrestrial wildlife exposure to concentrations of 
inorganic and organic chemicals in solid waste or soil 
greater than remediation goals from 0 to 3 feet bgs 
throughout Parcel E-2. 

 Excavation and offsite disposal 
of soil, sediment, and debris at 
hot spot areas 

 Soil cover (with protective liner) 
 Onsite consolidation of waste materials 

beneath the soil cover 
 Monitoring, maintenance, and ICs 

Prevent aquatic wildlife exposure to concentrations of 
inorganic and organic chemicals in intertidal sediment 
greater than remediation goals from 0 to 2.5 feet bgs 
throughout the Shoreline Area. 

 Excavation and offsite disposal 
of soil, sediment, and debris at 
hot spot areas  

 Shoreline revetment 
 Monitoring, maintenance, and ICs 

Prevent exposure to ROCs at activity levels that exceed 
remediation goals for all potentially complete exposure 
pathways. 

 Radiological surveys and 
remediation (including 
radiological screening of 
excavated material) 

 Radiological surface survey and 
removal of anomalies  

 Soil cover (with demarcation layer) 
 Monitoring, maintenance, and ICs 
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RAO 
Remedy Component:  Removal or 
Treatment of Contaminant Mass 

Remedy Component:  Containment, Monitoring, 
Maintenance, and ICs 

Landfill Gas 

Control methane concentrations to 5 percent (by volume 
in air) or less at subsurface points of compliance. 

 LFG controls (active LFG 
collection and treatment) 

 Monitoring, maintenance, and ICs 

Control methane concentrations to 1.25 percent (by 
volume in air) or less in onsite structures (“on site” 
defined in the Parcel E-2 ROD as any area within the 
subsurface points of compliance for landfill gas). 

 LFG controls (active LFG 
collection and treatment) 

 Monitoring, maintenance, and ICs 

Prevent exposure to NMOCs at concentrations greater 
than 500 ppmv at the subsurface points of compliance. 

 LFG controls (active LFG 
collection and treatment) 

 Monitoring, maintenance, and ICs 

Prevent exposure to NMOCs at concentrations greater 
than 5 ppmv above background levels in the breathing 
zone of onsite workers and visitors. 

 LFG controls (active LFG 
collection and treatment) 

 Monitoring, maintenance, and ICs 

Groundwater (Domestic Use) 
Prevent exposure to groundwater that may contain 
COCs at concentrations greater than remediation goals 
through the domestic use pathway. 

 No treatment required  Monitoring (MNA) and ICs 

Prevent or minimize migration of B-aquifer groundwater 
that may contain COCs at concentrations greater than 
remediation goals beyond the point of compliance 
(defined in the RI/FS Report at the downgradient 
boundary of Parcel E-2). 

 No treatment required  Monitoring (MNA) and ICs 

Groundwater (Construction Worker) 

Prevent or minimize dermal exposure to and vapor 
inhalation from A-aquifer groundwater containing COCs 
at concentrations greater than remediation goals by 
construction workers. 

 No treatment required  Monitoring (MNA) and ICs 
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RAO 
Remedy Component:  Removal or 
Treatment of Contaminant Mass 

Remedy Component:  Containment, Monitoring, 
Maintenance, and ICs 

Groundwater (Protection of Wildlife) 

Prevent or minimize migration of COPECs to prevent 
discharge that would result in concentrations greater 
than the corresponding water quality criteria for aquatic 
wildlife. 

 No treatment required  Groundwater controls (consisting of 
below-ground barriers) to limit 
contaminant migration 

 Soil cover (with protective liner that limits 
surface water infiltration) 

 Monitoring (MNA), maintenance, and ICs 

Prevent or minimize migration of A-aquifer groundwater 
containing total TPH concentrations greater than the 
remediation goal (where commingled with CERCLA 
substances) into San Francisco Bay. 

 No treatment required  Groundwater controls (consisting of 
below-ground barriers) to limit 
contaminant migration 

 Soil cover (with protective liner that limits 
surface water infiltration) 

 Monitoring (MNA), maintenance, and ICs 

Surface Water 

Prevent or minimize migration of COPECs to prevent 
discharge that would result in concentrations greater 
than the corresponding water quality criteria for aquatic 
wildlife. 

 No treatment required  Groundwater controls (consisting of 
below-ground barriers) to limit 
contaminant migration 

 Soil cover (with protective liner to limit 
surface water infiltration) 

 Monitoring (MNA), maintenance, and ICs 
Notes: 
bgs = below ground surface 
CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act 
COCs = chemicals of concern 
COPECs = chemicals of potential ecological concern 
ICs = institutional controls 
MNA = monitored natural attenuation 
NMOCs = nonmethane organic compounds 

ppmv = parts per million by volume 
RAOs = remedial action objectives 
RI/FS = Remedial Investigation/Feasibility Study 
ROCs = radionuclides of concern 
ROD = Record of Decision 
TPH = total petroleum hydrocarbons
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Table 13. RAOs and Remedy Components for Parcel UC-3 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 

RAO 
Remedy Component:  Removal or 
Treatment of Contaminant Mass 

Remedy Component:  Containment, 
Monitoring, Maintenance, and ICs 

Soil and Soil Gas 
Prevent unacceptable exposure of humans to chemicals and 
radionuclides in soil at concentrations exceeding the remediation 
goals (see Table 7 of the ROD [Navy, 2014a]) for the following 
exposure pathways: 
 Ingestion of, outdoor inhalation of, and dermal exposure to soil 

from 0 to 10 feet bgs by residents in areas zoned for mixed-use 
reuse. 

 Ingestion of homegrown produce in native soil in areas zoned for 
mixed-use reuse. 

 Ingestion of, outdoor inhalation of, and dermal exposure to soil 
from 0 to 10 feet bgs by construction workers in all areas. 

 Ingestion of, outdoor inhalation of, and dermal exposure to soil 
from 0 to 10 feet bgs by industrial users of the railroad right-of-
way. 

 Excavation and offsite 
disposal of soil from Tier 2 
and TPH locations  

 Steam line closure1 

 Durable covers within 
Redevelopment Block MU-3 

 Monitoring, maintenance, and 
ICs 

Prevent exposure of humans to VOCs in soil gas at concentrations 
that would pose unacceptable risk via indoor inhalation of vapors.  
Table 7 of the final soil gas memorandum (ChaduxTt, 2011g) lists 
risk-based action levels for various volatile chemicals, including 
SVOCs, that may pose an unacceptable risk via indoor inhalation of 
vapors.   
Note:  The soil gas action levels referenced in the RAO will be used 
for an initial risk-based screening of data collected during future soil 
gas surveys (such as the surveys to be performed at the IR-56 VOC 
groundwater plume following active treatment).  After the initial risk-
based screening, areas with unacceptable risk will be further 
evaluated using location-specific data (i.e., physical characteristics of 
the soil) to assess potential exposures consistent with the State of 
California and EPA vapor intrusion guidance.  In addition, risks and 
hazards at these areas will be further characterized using the 
accepted methodology for risk assessments at HPNS. 

 None  Soil gas surveys 
 Monitoring and ICs 
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RAO 
Remedy Component:  Removal or 
Treatment of Contaminant Mass 

Remedy Component:  Containment, 
Monitoring, Maintenance, and ICs 

Groundwater 

Prevent or minimize unacceptable exposure of humans to COCs in 
the B-aquifer at concentrations exceeding remediation goals (see 
Table 8 of the ROD [Navy, 2014a]) via the domestic use pathway. 

 Anaerobic in-situ 
bioremediation at IR-562 

 MNA and ICs 

Prevent or minimize unacceptable exposure of construction workers 
to VOCs in A-aquifer groundwater by dermal exposure and inhalation 
of vapors with chemicals exceeding remediation goals. 

 Anaerobic in-situ 
bioremediation at IR-562 

 MNA and ICs 

Radiologically Impacted Soil and Structures 
Prevent exposure to radiological isotopes at activity levels that 
exceed remediation goals for all potentially complete exposure 
pathways (which include external exposure, ingestion, and inhalation 
of soil based on the conceptual site model for human health. 
Note:  The RAO for radiologically impacted media was satisfied prior 
to publication of the ROD through removal actions at Parcel UC-3.  
Excavation of radiologically impacted sewer and storm drain lines 
was completed under a TCRA in 2011.  The removal action included 
all sewer and storm drain lines as well as potentially impacted soil.  A 
Radiological RACR for Parcel UC-3 was submitted on March 16, 
2012, and received concurrence for radiological unrestricted release 
from DTSC on October 31, 2012.  All work required by the selected 
radiological remedy, Alternative R-2, has been completed and no 
additional actions are required.  Selection of Alternative R-2 is 
documented in the ROD (Navy, 2014a). 

 Radiological surveys and 
remediation 

 None 
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Notes: 
1 = The steam line closure component of the selected soil remedy was deemed unnecessary to achieve the soil RAO, because the steam lines within Parcel UC-3 were (1) not used 
for conveying oil; (2) assessed during previous site investigations and found to display no evidence of contamination; and (3) found to be outside the area where previous 
investigations had identified waste oil contamination in steam lines (Amec Foster Wheeler Environment & Infrastructure, Inc., 2016a). 
2 = Groundwater monitoring conducted in Parcel UC-3 revealed that TCE concentrations at the IR-56 plume have been less than the remediation goal in the Final ROD since 
monitoring began in 1996, and below the vapor intrusion criterion since the end of 2009 (Amec Foster Wheeler Environment & Infrastructure, Inc., 2016a).  As a result, remediation of 
groundwater by in-situ bioremediation, as specified in the Final ROD (Navy, 2014a), was deemed unnecessary to achieve the groundwater RAOs and was excluded from the remedial 
design. 

bgs = below ground surface 
COCs = chemicals of concern 
DTSC = Department of Toxic Substances Control 
EPA = U.S. Environmental Protection Agency 
ICs = institutional controls 
IR = Installation Restoration 
MNA = monitored natural attenuation 
Navy = Department of the Navy 
RACR = Remedial Action Completion Report 
RAOs = remedial action objectives 
ROD = Record of Decision 
SVOCs = semivolatile organic compounds 
TCE = trichloroethene 
TCRA = time-critical removal action 
TPH = total petroleum hydrocarbons 
VOCs = volatile organic compounds 
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Table 14. Pre-ROD Response Actions for Parcel F 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 

Date(s) Response Action1 Description 
1998  Draft FS Data from the FS established two remediation footprints for 

Parcel F based on different decision flow processes.  Five areas 
(I, III, VIII, IX, and X) were identified as the areas of highest 
ecological hazard (TtEMI and LFR, 1998a). 

2000 Validation Study A Validation Study was conducted to further investigate five 
areas identified in the FS and to refine the ERA.  

2002 Shoreline 
Characterization to 
Evaluate Sediment 

Contamination  

Shoreline characterization to evaluate whether contamination in 
Parcels E and E-2 had the potential to migrate, or had already 
migrated, to sediments in the adjacent offshore area of Parcel F 
(SulTech, 2005). 

2003  FS Data Gaps 
Investigation 

The data gaps investigation was conducted to collect additional 
data for subtidal sediment to support the Parcel F FS Report for 
Areas III and X, and to delineate surface sediments for mercury 
between Areas VIII and IX (Battelle, Neptune & Company, and 
Sea Engineering, Inc., 2007). 

2006–2007 Sediment Treatability 
Study  

Treatability study for sediment in tidal mudflats using activated 
carbon for field treatment of PCBs (Cho et al., 2007). 

4/2008 Final FS The FS identified, screened, and evaluated remedial alternatives 
for cleanup of sediment at Parcel F (Barajas & Associates, Inc., 
2008a). 

1/2011–
9/2011 

Removal of Wooden 
Remnants 

Wooden piers and remnants of wooden berths, quay walls, and 
wharves adjacent to Parcels B and C were removed and 
disposed of off site (ERS Joint Venture, 2012). 

2009–2013 Radiological Data 
Gaps Investigations 

Radiological data gaps investigations (Battelle and Sea 
Engineering, Inc., 2013 and ITSI Gilbane and SAIC, 2013). 

1/2016 FS Addendum The FS addendum specified that no additional radiological 
investigation or remediation for radionuclides in sediment is 
warranted and institutional controls will be implemented to 
manage the risk associated with future exposure to radiological 
objects during dredging.  

2016–2017  Activated Carbon 
Field Demonstration 

A field study was performed to demonstrate the effectiveness of 
activated carbon as a means of sequestering PCBs in sediment 
at Parcel F.  The results of the study confirmed the technology’s 
viability as a treatment method for Parcel F.  

4/2018 Proposed Plan The Proposed Plan recommends focused removal/backfill, 
offsite disposal, capping, and institutional controls for Area III, 
and focused removal/backfill, in-situ treatment, offsite disposal, 
monitored natural recovery, and institutional controls for Areas IX 
and X.  The ROD for Parcel F has not been published. 

Notes: 
Battelle = Battelle Memorial Institute 
ERA = ecological risk assessment 
FS = Feasibility Study 

LFR = Levine Fricke Recon 
PCBs = polychlorinated biphenyls 
TtEMI = Tetra Tech EM Inc.
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Table 15. Soil Cleanup Levels 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 

Primary COC  
in Soil 

ROD 
Residential 

RG1  

(mg/kg) 

ROD 
Industrial RG1  

(mg/kg) 

Current 
Residential 

RSL2  

(mg/kg) 

Current 
Industrial 

RSL2  

(mg/kg) 

DTSC-SL 
Residential3  

(mg/kg) 

DTSC-SL 
Industrial3  

(mg/kg) 

Laboratory-Specific Limits Soil4 
(mg/kg) 

DL LOD LOQ 
Arsenic 11.1 (HPAL) 11.1 (HPAL) 0.68 3.0 0.11 0.36 NA NA NA 

Benzo(a)pyrene 0.33 (PQL) 0.33 (PQL) 0.11 2.1 0.11 2.1 0.00047 0.0033 0.0066 

Aroclor-1260 0.21 (RBC) 1.0 (RBC) 0.24 0.99 0.24 0.99 0.00801 0.01 0.033 
Notes: 
1 = As provided in the ROD for each parcel. 
2 = EPA RSLs dated May 2018 (available online at:  <https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables>). 
3 = CalEPA DTSC-SLs in “Human Health Risk Assessment (HHRA) Note; HERO HHRA Note Number: 3, DTSC-Modified Screening Levels (DTSC-SLs). Release Date: January 2018 
(available online at:  <http://www.dtsc.ca.gov/AssessingRisk/humanrisk2.cfm>). 
4 = TestAmerica Laboratory-specific limits for soil using EPA Method 8270D SIM for PAHs and EPA Method 8082A for PCBs. 

CalEPA = California Environmental Protection Agency 
COC = chemical of concern 
DL = detection limit 
DTSC-SL = Department of Toxic Substances Control-modified screening level 
EPA = U.S. Environmental Protection Agency 
HPAL = Hunters Point ambient level 
LOD = limit of detection 
LOQ = limit of quantitation 
mg/kg = milligrams per kilogram 
PAHs = polycyclic aromatic hydrocarbons 
PCBs = polychlorinated biphenyls 
PQL = practical quantitation limit 
RBC = risk-based concentration 
RG = remediation goal 
ROD = Record of Decision 

 

https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables
http://www.dtsc.ca.gov/AssessingRisk/humanrisk2.cfm
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Table 16. Groundwater Cleanup Levels 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 

Primary COC in 
Groundwater 

ROD 
Residential 

RG for 
Vapor 

Intrusion1  

(µg/L) 

ROD 
Industrial 

RG for 
Vapor 

Intrusion1  

(µg/L) 

Residential 
VISL2  

(µg/L) 

Industrial 
VISL2  

(µg/L) 

Laboratory-Specific Limits 
for Groundwater3 (µg/L) 

DL LOD LOQ 
Tetrachloroethene 1.0 (PQL) 1.0 (PQL) 15 65 0.18 0.05 1.0 

Trichloroethene 2.9 (RBC) 4.8 (RBC) 1.2 7.4 0.25 0.5 1.0 

Vinyl chloride 0.5 (PQL) 0.5 (PQL) 0.15 2.5 0.194 0.25 2.0 

Notes: 
1 = As provided in the ROD for each parcel. 
2 = EPA VISLs available as an online calculator at:  <https://www.epa.gov/vaporintrusion/vapor-intrusion-screening-level-calculator>. 
3 = TestAmerica Laboratory-specific limits for groundwater using EPA Method 8260B. 

COC = chemical of concern 
DL = detection limit 
EPA = U.S. Environmental Protection Agency 
LOD = limit of detection 
LOQ = limit of quantitation 
PQL = practical quantitation limit 
RBC = risk-based concentration 
RG = remediation goal 
ROD = Record of Decision 
VISL = vapor intrusion screening level 
µg/L = micrograms per liter 

 

https://www.epa.gov/vaporintrusion/vapor-intrusion-screening-level-calculator
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SITE IDENTIFICATION 

Site Name:  Hunters Point Naval Shipyard EPA ID: CA1170090087 

Subject:  Five-Year Review of Remedial Actions Time:  12:11 PM Date: 2/22/2018 

Type:  Telephone  Visit  Email  Other 

Location of Visit: 101 California Street, 48th Floor, San Francisco, California 

 
CONTACT MADE BY: 

Name:  Stephen Banister Title: Remedial Project Manager Organization:  Navy 

Name:  John Sourial Title: Project Manager Organization:  Innovex-ERRG JV 

Name:  Spencer Johnson Title: Project Engineer Organization:  Innovex-ERRG JV 

INDIVIDUAL CONTACTED 

Name:  Lily Lee Title:  EPA Site Manager Organization:  EPA Region 9 

Telephone:  (415) 947-4187 Address:  75 Hawthorne Street SFD-8 

 

Fax:  (415) 947-3520 City:  San Francisco State:  CA Zip:  94105 

E-mail address:  Lee.Lily@epa.gov 

SUMMARY OF CONVERSATION 

In-person interview held with Lily Lee (EPA) on 2/22/2018.  Interview team transmitted notes from the meeting 
to Lily Lee on 2/26/2018.  Formal responses provided on the following pages provided to the interview team on 
03/14/2018. 

• • 
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1. What is your overall impression of the cleanup work conducted at Hunters Point Naval Shipyard 
(HPNS) over the period of the fourth Five-Year Review (2013 to present)?  

I have been working on HPNS since June 2014.  My overall impression of the cleanup work at HPNS is that the 
Navy has made this cleanup project a high priority and a great deal of Navy resources and effort are going into 
the cleanup. The emergence of widespread falsification of radiological data by Tetra Tech EC Inc. has been a 
significant problem that will require substantial rework and that has undermined trust in the integrity of the 
cleanup by all stakeholders. The vast scope of the signs of falsification found is unprecedented nationally. As 
EPA wrote in December, 2016, “the Navy’s technical review needs to be comprehensive and holistic to 
scientifically address protectiveness questions.  In addition, proactive and transparent community involvement 
will be key to address public confidence in the scientific review and its conclusions.” 

2. Have there been routine communications or activities (site visits, inspections, reporting activities, etc.) 
conducted by your office regarding the site? If so, please give purpose and results. 

Over the past five years, U.S. EPA has worked with its state and local regulatory partners to conduct periodic 
onsite inspections of the Navy’s cleanup work at HPNS to understand field conditions.  Originally EPA did joint 
inspections with the State Regional Water Quality Control Board and the State Department of Toxic Substances 
Control (DTSC).  In 2104, because community members continued to raise concerns about dust, EPA also 
invited the Bay Area Air Quality Management District inspectors to join inspections, and we observed gaps in 
dust control during such field visits.  The Navy improved its dust control practices, and dust complaints have 
decreased.  More recently, the State of California Department of Toxic Substances Control has started sending 
Industrial Hygienists to perform regular inspections at the site.  Reports of those appear on the DTSC’s website.  
They have made no observations of violations.  EPA also attends regular monthly BRAC Cleanup Team 
(including Navy, EPA, and the State) where we review the status of ongoing cleanup actions and provide input.   

However, given the egregious failures by Tetra Tech EC Inc. to follow its own workplans, more oversight is 
clearly necessary.  Therefore, EPA has gathered a team of national expert health physicists and a statistician to 
do detailed reviews of Tetra Tech EC Inc. previous work and Navy plans for rework.  When resampling of these 
locations is conducted, EPA and its state regulatory partners commit to monitoring the rework in person at the 
site. 

3. Have there been any complaints, violations, or other incidents related to the site requiring a response 
by your office? If so, please give details of the events and results of the responses. 

EPA receives frequent strong complaints from stakeholders regarding concerns about health risks and about 
meaningful community involvement. EPA also receives frequent press questions. The predominant concern in the 
last five years by far has been the falsification of radiological data by Tetra Tech EC Inc.  
 
Examples of radiological-related activities that have prompted regular discussion amongst EPA, the Navy, and 
stakeholders include the following: 
   

• the Nuclear Regulatory Commission (NRC) documented violations regarding soil in trenches in one 
part of Parcel C.   

• Non governmental organizations have filed petitions to the NRC and to the State that are relevant to 
radiological cleanup at this site.      

• EPA stated in its comments to the Navy on its Draft Radiological Data Evaluation for Parcels B and G, 
“The data analyzed demonstrate a widespread pattern of practices that appeared to show potential 
deliberate falsification, potential failure to perform the work required to ensure ROD requirements 
were met, or both.  The data revealed not only potential purposeful falsification and fraud in terms of 
sample and/or data manipulation, they also reveal the potential failure to conduct adequate scans, a 
lack of proper chain of custody for ensuring samples were not tampered with, extensive data quality 
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issues (including off-site laboratory data) and general mis-management of the entire characterization 
and cleanup project.”  
 

The above are serious concerns. The Navy, as the lead on cleanup, has responded through a comprehensive 
radiological data evaluation, increased oversight of ongoing radiological work, development of plans to 
resample all radiological survey units on site that involved Tetra Tech EC Inc., and increased community 
involvement outreach.  In its oversight role, EPA has also significantly increased its resources devoted to all 
these steps to ensure protectiveness at the site.  EPA staff also participate in Navy community outreach events 
(community meetings and bus tours) to ensure community members get the information they need on the cleanup 
and can express their concerns.  EPA also provides input to the Navy on how to make community involvement 
practices more effective. 
 
4. Do you feel well informed about the site’s activities and progress? 
The BRAC Cleanup Team meets monthly and the Navy project managers provide general updates on some 
cleanup project at HPNS. The Navy also provides updates to the comprehensive project schedule under the 
HPNS Federal Facility Agreement (FFA), which identifies major milestones in each parcel.  In addition to the 
technical deliverables required under the FFA, Navy project managers email me and my State counterparts with 
project updates and uses technical meetings to solve more complex issues concerning a cleanup project area.  
The amount of information provided at the BCT Meetings, especially with respect to non-radiation sites/issues, 
has decreased over the past five years.  Thus, at times EPA has sometimes not understood the Navy’s intentions 
when we have received documents for review, so more discussion, longer comments, and more meetings have 
been needed.  As another example, the Navy changed the locations of wells in the Basewide Groundwater 
Sampling Plan without prior notification and justification to the regulatory agencies.  More proactive sharing of 
information would improve efficiency in document reviews and ensure adequate oversight. 

5. Do you have any comments, suggestions, or recommendations regarding the site? 
As EPA stated in its comments on the draft Radiological Data Evaluation Report for Parcels B and G, “In the 
bigger picture, beyond the scope of this specific Report, prior to resampling efforts, a thorough review of work 
plans, process review, documentation, and data quality should be of primary concern to ensure that high quality 
defensible data is obtained.  Ongoing onsite oversight by the Navy and regulatory agencies should be conducted 
frequently.”  The Navy hired a third-party contractor for oversight of ongoing radiological work, both in the field 
and review of procedures and documents.  This practice is helpful and should be expanded. More broadly, please 
address in the Five-Year Review the steps the Navy has already taken and will take in the future to improve 
contractor oversight.   
 
In addition, the radiological data falsification has dramatically increased the level of community concern about 
health risks and credibility of the cleanup.  As EPA wrote in 2016 recommendations for the Tetra Tech EC Inc. 
evaluation, “The overall objective of the following recommendations is to maximize public confidence in the Tetra 
Tech investigation process by establishing a consistent flow and transparent exchange of information with the 
public as the Navy’s workplan unfolds. Consistently throughout the process, not just at project milestones, the 
community is expected to be ‘brought along’ for input and participation with regulators as investigatory processes 
are established and decisions are made.”  While the Navy has stepped up its community involvement efforts, EPA 
continues to recommend more practices to improve meaningful dialogue, e.g. that the Navy should fully advertise all 
its public presentations, including those hosted by other organizations and that the Navy should be ready to discuss 
radiological issues upon request in an open forum at any public meeting, not just at those where that is the 
advertised topic. Also, EPA has repeatedly recommended that the Navy, as the lead on the cleanup, attend local 
community meetings, especially when invited to do so. These recommendations should be part of the 2018 
Community Involvement Plan update.  Doing so will help maximize the opportunity for the public to receive 
factually correct information and will demonstrate that the Navy is committed to a transparent process.   
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As part of this Five-Year Review, the most current information related to potential climate change impacts should be 
evaluated to ensure protectiveness of site remedies.  For example, please review the containment plans for the 
landfill using the most current projections for sea level rise.  
 
Please address PFAS compounds in the Five-Year Review. The military specifications for aqueous film forming 
foam (AFFF) were adopted in December 1969, so AFFF could have been used to fight fires for about 4 to 5 years.  
In addition, starting in the early 1950s, PFAS compounds were added to liquids for nearly every process involved in 
plating.  PFAS compounds were also used in liquid shields to reduce vapors from plating operations.   
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SITE IDENTIFICATION 

Site Name:  Hunters Point Naval Shipyard EPA ID: CA1170090087 

Subject:  Five-Year Review of Remedial Actions Time:  1:00 PM Date: 2/22/2018 

Type:  Telephone  Visit  Email  Other 

Location of Visit: 101 California Street, 48th Floor, San Francisco, California 

 
CONTACT MADE BY: 

Name:  Stephen Banister Title: Remedial Project Manager Organization:  Navy 

Name:  John Sourial Title: Project Manager Organization:  Innovex-ERRG JV 

Name:  Spencer Johnson Title: Project Engineer Organization:  Innovex-ERRG JV 

INDIVIDUAL CONTACTED 

Name:  Nina Bacey Title:  Project Manager Organization:  CalEPA – California 
Department of Toxic Substances 
Control 

Telephone:  (510) 540-3480 Address:  700 Heinz Ave., Bldg. F, Suite 200 

Fax:  (510) 540-3819 City:  Berkeley State:  CA Zip:  94710-2721 

E-mail address:  Juanita.Bacey@dtsc.ca.gov 

SUMMARY OF CONVERSATION 

In-person interview held with Nina Bacey (DTSC) on 2/22/2018.  Interview team transmitted notes from the 
meeting to Nina Bacey on 2/26/2018.  Formal responses provided on the following pages provided to the 
interview team on 3/3/2018. 

• • 
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1. What is your overall impression of the cleanup work conducted at Hunters Point Naval Shipyard 
(HPNS) over the period of the fourth five-year review (2013 to present)?  

I have been working on the HPNS project Site since early 2015.  Cleanup work of chemicals of concern (COCs) 

in soil, soil gas and groundwater is generally moving at an adequate pace and work quality has generally fine 

since I began working on the Site.   

When I started working on this Site, the finalization of radiological survey reports for various buildings were on 

hold.  The California Department of Public Health and the Navy were discussing the path forward after 

discovering the Navy contractor had not performed all surveys at the speed required in the approved work plan. 

An agreement was reached in approximately one year and additional surveys were conducted within another six 

months.  The Navy and regulatory agencies conducted more extensive oversight of the resurveying activities.  

Some reports were then finalized.  However, in late 2016 additional accusations were made against the Navy’s 

contractor alleging more extensive sampling and data issues.  Therefore, the finalization of the remaining 

building reports has again been put on hold.  These issues have shown that the Navy needs to improve its 

oversight of its radiologic investigation and cleanup contractors. 

2. Have there been routine communications or activities (site visits, inspections, reporting activities, etc.) 
conducted by your office regarding the site? If so, please give purpose and results. 

I have conducted periodic site visits to observe the Navy’s remediation fieldwork in Parcels B-1, B-2, C, E-2, F.  

I conducted periodic inspections and oversight for rescanning of radiological field work.  The Navy provides 

occasional reporting on the status of remediation fieldwork to the Base Closure Team (BCT).  The Navy also 

provides updates upon DTSC request.  DTSC conducts periodic perimeter dust monitoring at Parcel E-2 to 

ensure that the Navy contractor is conducting their required dust control measures and controlling dust emissions 

appropriately.  I attend monthly BCT meetings and technical meetings (conference calls).  Regular 

communication between the Navy and DTSC is daily via email and/or telephone calls. The frequency is 

adequate.  Communication and coordination between the DTSC, US EPA, the Water Board and CDPH is great.  

3. Have there been any complaints, violations, or other incidents related to the site requiring a response 
by your office? If so, please give details of the events and results of the responses. 

Dust:  The community raised concerns related to dust generation and offsite migration at Parcel E-2, so DTSC 

initiated its own dust monitoring twice weekly for 1-2 hours per event.  This was subsequently reduced to once 

per month based on results.  The air monitoring results are available on Envirostor.   

Radionuclides:  Protection of the community (human health and the environment) is a high concern of the 

community due to public allegations of data falsification.  Therefore, the community is very concerned about the 

adequacy of the Navy’s radiological cleanup activities. DTSC has received numerous inquiries and/or requests 

for DTSC to play a more active role with regard to the soil falsification issue, and to make sure the Navy redoes 

the cleanup work at the Hunters Point Site. DTSC is working with the US EPA, CDPH and the Navy to 
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determine appropriate steps to resolve this issue. These requests have come from the community, press, and 

environmental justice groups.  We have received Public Records Act requests for records from the press, 

environmental justice groups and others.  DTSC responds accordingly to those requests.   

4. Do you feel well informed about the site’s activities and progress? 

Yes, I generally feel well informed.  Radiological issues have complicated the cleanup process, slowed the 

property transfer progress, and diverted DTSC staff resources, delaying review of other non-radiological 

documents.  As the lead regulatory agency, EPA Region 9 communicates more regularly with the Navy and 

promptly relays information to DTSC.  The DTSC and US EPA Project Managers communicate daily on project 

issues.  Currently, DTSC also communicates nearly daily with Navy staff on non-radiological site activities, and 

daily with CDPH on radiological site activities. 

5. Do you have any comments, suggestions, or recommendations regarding the site? 
The FFA schedule should be adjusted to permit adequate time for non-radiological document reviews.  The 

radiological soil and building evaluations have taxed DTSC’s ability to meet review deadlines.  The radiological 

documents are time-consuming to review and evaluate.   

Greater oversight by Navy RPMs and RASO of contractor field work and document review may be necessary.  

At times, some documents appear to lack thorough review by the Navy (both in ensuring field documentation is 

complete and in providing adequate reports).  Poor document quality was an issue in 2016, but it currently 

occurs infrequently.  Quality control issues have been seen on both radiological and non-radiological field 

forms/notes and documents.   
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SITE IDENTIFICATION 

Site Name:  Hunters Point Naval Shipyard EPA ID: CA1170090087 

Subject:  Five-Year Review of Remedial Actions Time: 2:00 PM Date: 2/22/2018 

Type:  Telephone  Visit  Email  Other 

Location of Visit:  Phone conference. 

 
CONTACT MADE BY: 

Name:  Stephen Banister Title: Remedial Project Manager Organization:  Navy 

Name:  John Sourial Title: Project Manager Organization:  Innovex-ERRG JV 

Name:  Spencer Johnson Title: Project Engineer Organization:  Innovex-ERRG JV 

INDIVIDUAL CONTACTED 

Name:  David Tanouye Title:  Engineering Geologist Organization:  CalEPA – San 
Francisco Bay Regional Water Quality 
Control Board 

Telephone:  (510) 622-2360 Address:  1515 Clay Street, Suite 1400 

Fax:  (510) 622-2460 City:  Oakland State:  CA Zip:  94612 

E-mail address:  david.tanouye@waterboards.ca.gov 

SUMMARY OF CONVERSATION 

Telephone conference interview held with David Tanouye (RWQCB) on 2/22/2018.  Interview team transmitted 
notes from the meeting to David Tanouye on 2/26/2018.  Formal responses provided on the following pages 
provided to the interview team on 03/05/2018. 

• • 

I 
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1. What is your overall impression of the cleanup work conducted at Hunters Point Naval Shipyard 
(HPNS) over the period of the fourth five-year review (2013 to present)?  

I began working on HPNS team for the Regional Water Board in Dec 2017, and took on the role of project 

manager in Feb 2018 after Tina Ures left her position. My initial impression is that cleanup is being conducted 

satisfactorily. I attend basewide meetings, interaction is frequent, and responsiveness of the Navy is good. 

2. Have there been routine communications or activities (site visits, inspections, reporting activities, etc.) 
conducted by your office regarding the site? If so, please give purpose and results. 

I have been on monthly site inspections since I started on the HPNS project. The fieldwork tracking sheet is a 

useful tool to permit coordination with field teams. I attended weekly meetings or conference calls for various 

aspects of projects, and review/respond to questions on documents, as needed. I am not really involved in 

commenting on radiological issues and documents, but the technical team meetings keep me informed on the 

status of the radiological cleanup. I am aware of when FFA documents are due. I attend community meetings. I 

find that communication is adequate. In the past, meetings on petroleum program were not frequent or regular. 

We worked with the Navy to established a monthly call to maintain regular interaction and receive regular 

updates.   

3. Have there been any complaints, violations, or other incidents related to the site requiring a response 
by your office? If so, please give details of the events and results of the responses. 

I have not received any complaints, violations, etc. I have seen emails regarding complaints received by EPA 

(via email). One concern the RWQCB has relates to buildings releasing paint chips that can migrate to swales 

and San Francisco Bay. 

4. Do you feel well informed about the site’s activities and progress? 

I attend monthly meetings on petroleum.  I find it useful to have regular phone calls and meetings.  I am 

deferring commenting on progress, as I have not been involved for very long.  My impression is that site 

activities are well organized.   

5. Do you have any comments, suggestions, or recommendations regarding the site? 

I would like to see additional organization for petroleum site activities.  Document tracking, field activities, etc. 

In certain cases, especially those related to commingled petroleum contamination, we have received RTCs that 

deflect our comments and point to another document without citing specific language to address the concern. We 

understand that corrective actions for petroleum have not been consistent, and in some cases fall behind the 

CERCLA schedule. However, we expect RTCs to adequately respond to our comments, with fully paraphrased 

responses when referencing another document. 
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SITE IDENTIFICATION 

Site Name:  Hunters Point Naval Shipyard EPA ID: CA1170090087 

Subject:  Five-Year Review of Remedial Actions Time: 2:35 PM Date: 2/22/2018 

Type:  Telephone  Visit  Email  Other 

Location of Visit: 101 California Street, 48th Floor, San Francisco, California 

 
CONTACT MADE BY: 

Name:  Stephen Banister Title: Remedial Project Manager Organization:  Navy 

Name:  John Sourial Title: Project Manager Organization:  Innovex-ERRG JV 

Name:  Spencer Johnson Title: Project Engineer Organization:  Innovex-ERRG JV 

INDIVIDUAL CONTACTED 

Name:  Amy Brownell Title:  Environmental Engineer Organization:  San Francisco 
Department of Public Health 

Telephone:  (415) 252-3967  Address:  1390 Market St., Suite 210 

Fax:  (415) 252-3889 City:  San Francisco State:  CA Zip:  94102 

E-mail address:  amy.brownell@sfdph.org 

SUMMARY OF CONVERSATION 

In-person interview held with Amy Brownell (SFDPH) on 2/22/2018.  Interview team transmitted notes from the 
meeting to Amy Brownell on 2/26/2018.  Formal responses provided on the following pages provided to the 
interview team on 3/8/2018. 

• • 

I 
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1. What is your overall impression of the cleanup work conducted at Hunters Point Naval Shipyard 
(HPNS) over the period of the fourth five-year review (2013 to present)?  

There has been a tremendous amount of work and progress.  There has been significant and very visible 

earthwork, especially in Parcel E-2, completion of durable covers across the base, transfers of D-2, UC-1, UC-2 

(which required cooperation by all parties for the post-CERCLA process and OCII approval).  There would have 

been more transfers had the problems with the Tetratech radiological data not arisen.  Progress is continuing and 

there’s still good progress being made, despite the “road block” of the radiological issues.  Unfortunately, the 

delays may have impacts on OCII’s and the developer’s schedule and planning. 

2. Have there been routine communications or activities (site visits, inspections, reporting activities, etc.) 
conducted by your office regarding the site? If so, please give purpose and results. 

Our office plays two roles in the HPNS cleanup. We are both the independent Health Agency for the City and 

County of San Francisco and we also provide technical advice to many City departments; most prominently the 

Department of Public Health, the Office of Community Investment and Infrastructure and the Mayor’s office and 

the Mayor’s HPNS Citizens Advisory Committee about the Navy’s cleanup. In these unique roles, we can assist 

the Navy in verifying that their cleanup will be compatible the planned redevelopment and ensure that the 

cleanup protects human health and the environment. We communicate on a daily basis with the Navy and 

Regulatory Agencies and participate in the Base Closure Team. We have independent technical consultants who 

review the Navy’s information and assist in providing independent comments on the Navy’s work. 

Communication is more than adequate.  Recent issues have made communication more robust.  There has been 

communication on an almost daily basis between all parties about all the Navy cleanup issues and the Regulatory 

Agencies oversight of those issues.  SFPDH is kept well informed by all parties.   

3. Have there been any complaints, violations, or other incidents related to the site requiring a response 
by your office? If so, please give details of the events and results of the responses. 

We do not have an independent regulatory oversight role. As described above, we work closely with the Navy 

and Regulatory Agencies. However, we do not directly respond to incidents related to Navy activities, that 

responsibility rests with the Navy and the Regulatory Oversight Agencies.  SFDPH gets complaints and inquiries 

along the same lines as other agencies.  Typical protocol is to refer the inquirer to the appropriate agencies and 

assist by providing contact information or specific background about the issues.  A typical question is “Do you 

think the site is safe?”  SFDPH shares all information about the work that has been done, the CERCLA process, 

and requirements for transfer, and the fact that the site is safe in the current condition and will be safe for the 

current and future uses because of the detailed CERCLA process and the requirement that the Regulatory 

Agencies verify that the property is suitable for the intended uses prior to transfer. 

4. Do you feel well informed about the site’s activities and progress? 

I am very well informed.   
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5. Do you have any comments, suggestions, or recommendations regarding the site? 

In 2008, San Francisco voters passed Proposition G that makes it City Policy to encourage timely development 

of the land for the Hunters Point Shipyard and Candlestick Point development 

https://sfpl.org/index.php?pg=2000027201&propid=1800. As the Department in charge of maintaining public 

health, we are committed to working with the Navy and Regulatory Agencies to ensure public health and safety 

as part of the transfer and timely development.  We will continue in our role of promoting open communication 

with the public about the land use restoration and cooperate with all parties to meet the will of the SF voters.   
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Q1 Please enter your contact information here:

Name Elizabeth

Address 250 friedell street

City San Francisco

State Ca

ZIP 94124

Email Address elizabethfineteacher@gmail.com

Q2 What is your overall impression of the cleanup work conducted at Hunters Point Naval Shipyard (HPNS) over the
period of the fourth five-year review (2013 to present)?

There seems to be more questions than answers. Im not certain we know the true results of the testing and its unclear as to whether its 
safe to live here.

Q3 What effects have site operations had on the surrounding community?

None

Q4 Are you aware of any community concerns regarding the site or its operation and maintenance? If so, please
give details.

Yes. People do not believe it is safe to live herd.

Q5 Are you aware of any events, incidents, or activities that have occurred at the site, such as vandalism,
trespassing, or anything that required emergency response from local authorities? If so, please give details.

No

Q6 Do you feel well informed about the site’s activities and progress?

No
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Collector:Collector:   Web Link 1 Web Link 1 (Web Link)(Web Link)
Started:Started:   Monday, February 26, 2018 7:37:15 PMMonday, February 26, 2018 7:37:15 PM
Last Modified:Last Modified:   Monday, February 26, 2018 7:40:15 PMMonday, February 26, 2018 7:40:15 PM
Time Spent:Time Spent:   00:02:5900:02:59
IP Address:IP Address:   72.34.102.4872.34.102.48
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Q7 Do you have any comments, suggestions, or recommendations regarding the site?

Yes

Q8 Are there ways that the Navy can better communicate with the local community? If you answer is "yes", please
provide your suggestions.

Newspapers, local news, Facebook
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Q1 Please enter your contact information here:

Name David Springer

Address 150 Avocet Way

City San Francisco

State California

ZIP 94124

Email Address dave.springer62@gmail.com

Q2 What is your overall impression of the cleanup work conducted at Hunters Point Naval Shipyard (HPNS) over the
period of the fourth five-year review (2013 to present)?

Total fraud. The cleanup was rushed and botched and fraudulent so that Lennar could make a fast buck and the city could start 
collecting taxes.

Q3 What effects have site operations had on the surrounding community?

Engender a lot of mistrust. The site operations keep feeding us a bunch of obviously sanitized PR messages. No transparency at all.

Q4 Are you aware of any community concerns regarding the site or its operation and maintenance? If so, please
give details.

Most of the people in the Bayview are very concerned about health issues caused by toxicity in the Hunter's Point Shipyard.

Q5 Are you aware of any events, incidents, or activities that have occurred at the site, such as vandalism,
trespassing, or anything that required emergency response from local authorities? If so, please give details.

There is a regular, but low-level of criminal activity here, but the most pressing concern is abandoned vehicles and homelessness.

Q6 Do you feel well informed about the site’s activities and progress?

I feel like we are fed a bunch of PR releases that are not based on truth. This latest TetraTech fraud has cast the Navy and Lennar as 
very duplicitous.
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Q7 Do you have any comments, suggestions, or recommendations regarding the site?

Get some people here who will speak transparently and directly to the issues that the residents and community members ask about. 
Thing like, how can the build-out get back on track, in spite of this fraud? How will the Navy and Lennar take ownership of this current 
issue of fraudulent soil sampling? It would be a huge gesture of goodwill if Lennar paid current owners damages based on how home 
values have been negatively affected by this scandal.

This latest issue has many of us regretting our purchases here in the Shipyard. And the current home-owners are either Lennar's best 
or worst advertising.

So: take ownership of this situation. Don't pass the buck or blame someone else. Be mature and thoughtful. Both Lennar and the Navy 
need to do this.

Q8 Are there ways that the Navy can better communicate with the local community? If you answer is "yes", please
provide your suggestions.

Yes! Provide some transparency and claim some ownership of the current fraudulent soil sample issue. Talk about how this is being 
resolved. Be truthful. Stop with the bogus PR stunts.
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Q1 Please enter your contact information here:

Name Hazel Bautista-Romero

Address 451 Donahue Street, Unit 403

City San Francisco

State CA

ZIP 94124

Email Address hazel124@gmail.com

Q2 What is your overall impression of the cleanup work conducted at Hunters Point Naval Shipyard (HPNS) over the
period of the fourth five-year review (2013 to present)?

First of all, I was already in the impression that the site is cleaned up and that a trusted company was able to test it and declared it to be 
“safe”.  I am very disappointed with the turn-out and I would like to see REAL work being done AND making sure that they are also 
transparent with the residents in the area.

Q3 What effects have site operations had on the surrounding community?

Although some efforts of precaution has been made, this is not enough for the community.  I would like to see more efforts in making 
sure that we go beyond precautions and that we attain the goal of making sure that the area is a safe environment for all.

Q4 Are you aware of any community concerns regarding the site or its operation and maintenance? If so, please
give details.

Not recently but I know people, who used to live in this area, suffered consequences of the radioactive material that was released in the 
environment.

Q5 Are you aware of any events, incidents, or activities that have occurred at the site, such as vandalism,
trespassing, or anything that required emergency response from local authorities? If so, please give details.

Yes, there were a few vandalism which included: breaking into cars (inside a garage), packages being stolen, and individuals walking in 
the neighborhood being robbed or treated with malicious intent such as throwing a water bottle to a passerby.
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Q6 Do you feel well informed about the site’s activities and progress?

My community has been really good in informing and communicating with us about different developments that occur in our 
neighborhood.

Q7 Do you have any comments, suggestions, or recommendations regarding the site?

None.  This site is simple, visually well organized and easy to use.

Q8 Are there ways that the Navy can better communicate with the local community? If you answer is "yes", please
provide your suggestions.

I would like for the Navy to continue to open avenues for communication to build better relationship with the community.
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Q1 Please enter your contact information here:

Name Jonathan Lee

Organization SFUSD

Address 172 Coleman St

City San Francisco

State CA

ZIP 94124

Email Address leej14@sfusd.edu

Q2 What is your overall impression of the cleanup work conducted at Hunters Point Naval Shipyard (HPNS) over the
period of the fourth five-year review (2013 to present)?

With all of the controversy surrounding tetra techs blatant falsification of data, my overall impression is of doubt. My wife and I have lived
in the shipyard for a couple of years as some of the first occupants and we were hopeful that this could be a thriving community to raise 
our daughter. There are serious health concerns for the neighborhood, and the Navy needs to rectify this as soon as possible.

Q3 What effects have site operations had on the surrounding community?

Haven’t really seen the Navy presence (or I am not aware of it), so the effect is a feeling of uncertainty whether anything is actually 
being done. The Navy could send notices to residents of the Shipyard to let us know when they are here doing work.

Q4 Are you aware of any community concerns regarding the site or its operation and maintenance? If so, please
give details.

The community would like Parcel A to be retested to give everyone peace of mind.

Q5 Are you aware of any events, incidents, or activities that have occurred at the site, such as vandalism,
trespassing, or anything that required emergency response from local authorities? If so, please give details.

There are random thefts of packages from residences that are reported to local authorities, but that seems normal for San Francisco.
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Q6 Do you feel well informed about the site’s activities and progress?

Negative. Need more transparency about activity on site.

Q7 Do you have any comments, suggestions, or recommendations regarding the site?

Retest Parcel A to give residents peace of mind and build trust again

Q8 Are there ways that the Navy can better communicate with the local community? If you answer is "yes", please
provide your suggestions.

Join the SF shipyard residents Facebook group and regularly post updates.
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Q1 Please enter your contact information here:

Name Cicely Tan

Address 555 Innes Avenue #303

City San Francisco

State California

ZIP 94124

Email Address crumpie37@yahoo.com

Q2 What is your overall impression of the cleanup work conducted at Hunters Point Naval Shipyard (HPNS) over the
period of the fourth five-year review (2013 to present)?

Please retest Parcel A. Everyone says that it is safe but I need to know from the Navy and with recent tests. I am pregnant and want to 
be sure I am raising my child in a healthy environment. Thank you!!! My family and I appreciate it greatly. Please continue the residents 
and our requests as it is our lives in your hands.

Q3 What effects have site operations had on the surrounding community?

N/a

Q4 Are you aware of any community concerns regarding the site or its operation and maintenance? If so, please
give details.

No concerns although I don’t like to hear negative news about all his retesting. Just get it done please.

Q5 Are you aware of any events, incidents, or activities that have occurred at the site, such as vandalism,
trespassing, or anything that required emergency response from local authorities? If so, please give details.

No

Q6 Do you feel well informed about the site’s activities and progress?

No, not at all
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Q7 Do you have any comments, suggestions, or recommendations regarding the site?

as mentioned, please retest Parcel A. This is my life and my family’s first home.

Q8 Are there ways that the Navy can better communicate with the local community? If you answer is "yes", please
provide your suggestions.

Better communication and representation at community meetings.
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Q1 Please enter your contact information here:

Name Conor Mulherin

Address 50 Jerrold Ave

City San Francisco

State CA

ZIP 94124

Email Address conor.mulherin@gmail.com

Q2 What is your overall impression of the cleanup work conducted at Hunters Point Naval Shipyard (HPNS) over the
period of the fourth five-year review (2013 to present)?

Disappointed that whistleblower claims were denied until obviously proven.

Q3 What effects have site operations had on the surrounding community?

Navy’s actions are untrustworthy

Q4 Are you aware of any community concerns regarding the site or its operation and maintenance? If so, please
give details.

Yes, there’s concern in the community over the refusal to retest parcel A, to see minds

Q5 Are you aware of any events, incidents, or activities that have occurred at the site, such as vandalism,
trespassing, or anything that required emergency response from local authorities? If so, please give details.

No

Q6 Do you feel well informed about the site’s activities and progress?

Somewhat. Recent discoveries have impacted the sense of being informed.
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Q7 Do you have any comments, suggestions, or recommendations regarding the site?

Would like to understand the new cleanup timelines

Q8 Are there ways that the Navy can better communicate with the local community? If you answer is "yes", please
provide your suggestions.

The website and general comms from the navy are good in terms of method but there’s a loss of trust now in the overall process
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Q1 Please enter your contact information here:

Name Joseph Fraga

Address 207 Friedell Street

City San Francisco

State CA

ZIP 94124

Email Address joseph7787@yahoo.com

Q2 What is your overall impression of the cleanup work conducted at Hunters Point Naval Shipyard (HPNS) over the
period of the fourth five-year review (2013 to present)?

More needs to be done and faster. The Navy response to the Tetra Tech whistleblowers and the subsequent  Navy sample data review /
report took too long.   Given the reported issues with a high percentage of the samples by Tetra Tech, the Navy must move quickly to  
retest and remediate as needed.

Q3 What effects have site operations had on the surrounding community?

We see the occasional letter of notification that contaminated dust  has been kicked up.   The Navy must do a better job at containing  
contaminated dust due to it's operations.

Q4 Are you aware of any community concerns regarding the site or its operation and maintenance? If so, please
give details.

The community is concerned with the radiological & other confirmation at the site, and ensuring it gets retested and remediated quickly 
for turnover to the city of SF.  The amount of time for the Navy to move on these issues is especially concerning.

Q5 Are you aware of any events, incidents, or activities that have occurred at the site, such as vandalism,
trespassing, or anything that required emergency response from local authorities? If so, please give details.

I'm not aware of anything noted above.
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Q6 Do you feel well informed about the site’s activities and progress?

Marginally. The Navy should reach out more directly to the residents of the area- in particular the new SF Shipyards residents  which 
live on  the already turned over and built on land parcels at the Shipyard.  Specifically the Navy could send updates to the Home Owners
Association to then send  out to the residents via email. A Quarterly update seems like a good idea noting how to contact the Navy  and 
listing your website that has additional information on the cleanup, etc..

Q7 Do you have any comments, suggestions, or recommendations regarding the site?

see question 6 on reaching out to the Residents

Q8 Are there ways that the Navy can better communicate with the local community? If you answer is "yes", please
provide your suggestions.

see question 6 on reaching out to the Residents
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Q1 Please enter your contact information here:

Name Jason Fried

Title resident

Organization Resident at the Shipyard

Address 451 Donahue

City San Francisco

State CA

ZIP 94124

Email Address jasonlfried@hotmail.com

Q2 What is your overall impression of the cleanup work conducted at Hunters Point Naval Shipyard (HPNS) over the
period of the fourth five-year review (2013 to present)?

Not imopressed.  Have been told for years everything is fine only to find out things are not fine

Q3 What effects have site operations had on the surrounding community?

The delays in all this means delays in getting the services we want out here.

Q4 Are you aware of any community concerns regarding the site or its operation and maintenance? If so, please
give details.

Many of us who are concerned about what is in the ground and how long it will be before it is fixed.  We are also concerned that 
everything we have been told about Parcel A, where we live, is not correct.  Navy should do re-testing on Parcel A as well as the areas 
to help relieve concerns we have and future residents may have.

Q5 Are you aware of any events, incidents, or activities that have occurred at the site, such as vandalism,
trespassing, or anything that required emergency response from local authorities? If so, please give details.

No
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Q6 Do you feel well informed about the site’s activities and progress?

Not really.  I learn more from the news and have a hard time getting real answers from Navy.

Q7 Do you have any comments, suggestions, or recommendations regarding the site?

Need more transparency and getting all of the shipyard retested, even the parts that have already been turned over.

Q8 Are there ways that the Navy can better communicate with the local community? If you answer is "yes", please
provide your suggestions.

More meetings with people who can give real answers and not side step the concerns.
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Q1 Please enter your contact information here:

Name Christina Laffin

Address 451 Donahue St. Unit 507

City San Francisco

State CA

ZIP 94124

Email Address Christina.Laffin@ubc.ca

Q2 What is your overall impression of the cleanup work conducted at Hunters Point Naval Shipyard (HPNS) over the
period of the fourth five-year review (2013 to present)?

I am concerned with the lack of transparency and evidence of fraudulent results. As someone who purchased a home recently in this 
area, I worry about health and safety issues and, to a lesser extent, impact on property values.

Q3 What effects have site operations had on the surrounding community?

The failure to address doubts about the clean-up process in a thorough and timely manner has sown discord and lack of trust among 
residents.

Q4 Are you aware of any community concerns regarding the site or its operation and maintenance? If so, please
give details.

Yes, there is general concern and doubt among residents about the veracity and reliability of testing.

Q5 Are you aware of any events, incidents, or activities that have occurred at the site, such as vandalism,
trespassing, or anything that required emergency response from local authorities? If so, please give details.

Only the fraudulent test results outlined by the media which are of crucial importance and yet remain largely unaddressed from the 
perspective of residents.
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Q6 Do you feel well informed about the site’s activities and progress?

No. There is a general lack of clarity about how soon things will progress and what will be redone/retested to ensure clean-up has been 
done thoroughly and correctly.

Q7 Do you have any comments, suggestions, or recommendations regarding the site?

Spend the time and money necessary to make sure the clean-up is carried out thoroughly while communicating a clear time-line that is 
actually followed.

Q8 Are there ways that the Navy can better communicate with the local community? If you answer is "yes", please
provide your suggestions.

Yes, since media sources seem to provide the most up-to-date information, communicate to media outlets regularly and openly.
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Q1 Please enter your contact information here:

Name Alex Deschamps

Address 551 Hudson Avenue, #203

City SAN FRANCISCO

State California

ZIP 94124

Email Address hladeschamps@gmail.com

Q2 What is your overall impression of the cleanup work conducted at Hunters Point Naval Shipyard (HPNS) over the
period of the fourth five-year review (2013 to present)?

My overall impression is that the Tetra Tech clean up was falsified and we have been mislead for years to believe that all land has been 
clean and is ready for residential use.  As a homeowner in the Shipyard I am very troubled by the lack of transparency around the clean 
up and do not feel safe for me our my family.  I would hope that Parcel A would be retested to confirm the soil to be at safe levels, but 
have little hope that anyone of authority will initiate such a study on parcel A.

Q3 What effects have site operations had on the surrounding community?

The Shipyard lack adequate amenities to be consider a viable residential neighborhood.  I purchased my home with the understanding 
of this, but that such amenities would be part of later phases.  Delays caused by the falsified studies only cause me to live in an area 
that cannot satisfy a families day to day needs.

Q4 Are you aware of any community concerns regarding the site or its operation and maintenance? If so, please
give details.

There have been numerous reports of falsified soil samplings and the mere fact I am filling out this survey only further stresses that 
something was handled improperly.

Q5 Are you aware of any events, incidents, or activities that have occurred at the site, such as vandalism,
trespassing, or anything that required emergency response from local authorities? If so, please give details.

n/a
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Q6 Do you feel well informed about the site’s activities and progress?

No

Q7 Do you have any comments, suggestions, or recommendations regarding the site?

Retesting of parcel A would reaffirm the stance that it is safe for residential use.

Q8 Are there ways that the Navy can better communicate with the local community? If you answer is "yes", please
provide your suggestions.

Yes, more transparency as to the status and results of testing and action plans to remedy any errors so we can get development back 
on schedule.
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Q1 Please enter your contact information here:

Name Jenna Hansen

Title Director of Product

Organization Taylor Stitch

Address 50 Jerrold Avenue, Unit 406

City San Francisco

State CA

ZIP 94124

Email Address jennahansen312@gmail.com

Q2 What is your overall impression of the cleanup work conducted at Hunters Point Naval Shipyard (HPNS) over the
period of the fourth five-year review (2013 to present)?

Terrible - I have no trust.

Q3 What effects have site operations had on the surrounding community?

Lost all trust in the integrity.

Q4 Are you aware of any community concerns regarding the site or its operation and maintenance? If so, please
give details.

Yes, as a resident I'm very aware of the continue falsification. I demand that Parcel A be tested.

Q5 Are you aware of any events, incidents, or activities that have occurred at the site, such as vandalism,
trespassing, or anything that required emergency response from local authorities? If so, please give details.

Yes, there was a drive-by shooting at Innes & Jerrold the first week I moved in. There have been cars broken into in private garages. 
Multiple packages stolen.
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Q6 Do you feel well informed about the site’s activities and progress?

I have to seek out the information. The progress is very ambiguous.

Q7 Do you have any comments, suggestions, or recommendations regarding the site?

TEST PARCEL A to dismiss the speculation that it's also contaminated. People including myself are living there!

Q8 Are there ways that the Navy can better communicate with the local community? If you answer is "yes", please
provide your suggestions.

Yes - put up signs around the Shipyard to notify everyone of the upcoming meetings. Make a facebook group. Attend every master's 
meeting with updates.
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Q1 Please enter your contact information here:

Name Anil Vittal

Title Business Operations Manager

Organization Tile

Address 570 Innes Ave #302

City San Francisco

State California

ZIP 94124

Email Address avittal86@gmail.com

Q2 What is your overall impression of the cleanup work conducted at Hunters Point Naval Shipyard (HPNS) over the
period of the fourth five-year review (2013 to present)?

Awful.  I don't have a great idea of what is safe and what isn't.  I have no idea how long it is going to take to clean up the Shipyard.  
They say Parcel A is safe...but how do I know for sure?

Q3 What effects have site operations had on the surrounding community?

My day to day isn't affected.

Q4 Are you aware of any community concerns regarding the site or its operation and maintenance? If so, please
give details.

No one understands anything that is going on.  The Navy had a meeting a few weeks ago for Shipyard residents and each station or 
booth we went to had different people saying different things.  No one knew the big picture they only knew a bit about their section.  
Once the protesters came the residents were ignored.

All we know is that Tetra falsified reports and there is still clean up going on.  We don't know if things are still contaminated, how long it 
will take, or any other additional information.
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Q5 Are you aware of any events, incidents, or activities that have occurred at the site, such as vandalism,
trespassing, or anything that required emergency response from local authorities? If so, please give details.

Not that I know of.

Q6 Do you feel well informed about the site’s activities and progress?

Absolutely not.  The Navy has done a terrible job of informing us.  Beyond terrible.  Other than the basics no one has any idea of what is 
going on.

Q7 Do you have any comments, suggestions, or recommendations regarding the site?

Tell us what is going on.  Have one point of contact that comes down and explains to all the Lennar residents what is happening and 
have them answer any questions that we have.  Like I said above, the Navy came before but there wasn't any one person that knew the 
whole story.  Also, a lot of those people didn't have answers to many of our questions.

I can't explain how frustrated I am by this whole process.  It has been beyond terrible.

Q8 Are there ways that the Navy can better communicate with the local community? If you answer is "yes", please
provide your suggestions.

YES!!!!

-Have one person hold a town hall type meeting for the residents of Lennar.  Please make sure that person knows what they are talking 
about and has a good idea of the whole story.  Have this person prepared to be here for a couple of hours at least.  The residents here 
are owed that much.

-Continue to send updates on where you are in the process of the cleanup (email or mail)

-Update us on if you found anything alarming

-Give us some tentative timelines on when you expect to be done with testing of each parcel
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Q1 Please enter your contact information here:

Name RILEY M SMITH

Address 451Donahue Street

City SAN FRANCISCO

State CA

ZIP 94124

Email Address riley.smith23@gmail.com

Q2 What is your overall impression of the cleanup work conducted at Hunters Point Naval Shipyard (HPNS) over the
period of the fourth five-year review (2013 to present)?

It's being done transparently (as compared to the Tetra Tech) mishaps. I have confidence in what has been described to me in in-
person meetings, but can not be 100% confident considering I'm not on the ground day-to-day.

Q3 What effects have site operations had on the surrounding community?

It's delay in clean-up, from my understanding, has delayed the hand-over to the City, pushing development of Phase 2 back. This affects
and speed of which people move here and the resulting community. Construction of the development proves to have a larger daily effect
than the work done on the Navy property.

Q4 Are you aware of any community concerns regarding the site or its operation and maintenance? If so, please
give details.

N/A

Q5 Are you aware of any events, incidents, or activities that have occurred at the site, such as vandalism,
trespassing, or anything that required emergency response from local authorities? If so, please give details.

N/A
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Q6 Do you feel well informed about the site’s activities and progress?

Adequately. With the recent SF Curbed article and past Tetra Tech efforts, it is important that the Navy continue to build awareness and 
listening sessions for current residents. My biggest concern is that a) somehow Parcel A was not tested adequately, b) that Parcel A 
actually has above normal radiation, and c) consequently, the negative press affects our community development and our individual 
property values.

Your ability to communicate this out and show progress helps qualm these 3 concerns. Any time you question whether you're doing 
enough, side on doing more.

Q7 Do you have any comments, suggestions, or recommendations regarding the site?

Do it correctly; overshare; be transparent; do it as quickly as possible w/o doing it incorrectly; and make sure our community can 
flourish.

Q8 Are there ways that the Navy can better communicate with the local community? If you answer is "yes", please
provide your suggestions.

NA
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Q1 Please enter your contact information here:

Name Susan Campbell

Address 50 Jerrold Avenue #213

City San Francisco

State CA

ZIP 94124

Email Address soupy50@yahoo.com

Q2 What is your overall impression of the cleanup work conducted at Hunters Point Naval Shipyard (HPNS) over the
period of the fourth five-year review (2013 to present)?

Moved here one year ago- unclear about cleanup work.

Q3 What effects have site operations had on the surrounding community?

Again, unclear.

Q4 Are you aware of any community concerns regarding the site or its operation and maintenance? If so, please
give details.

I've spoken to a few people- most everyone wants a clean environment to live in.  Safe for all.

Q5 Are you aware of any events, incidents, or activities that have occurred at the site, such as vandalism,
trespassing, or anything that required emergency response from local authorities? If so, please give details.

No

Q6 Do you feel well informed about the site’s activities and progress?

Somewhat
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Q7 Do you have any comments, suggestions, or recommendations regarding the site?

Like everyone I've spoken to - I want a clean, safe living environment .

Q8 Are there ways that the Navy can better communicate with the local community? If you answer is "yes", please
provide your suggestions.

Meetings, and email communications.
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Q1 Please enter your contact information here:

Name Paloma

Q2 What is your overall impression of the cleanup work conducted at Hunters Point Naval Shipyard (HPNS) over the
period of the fourth five-year review (2013 to present)?

Very concerning as a new shipyard resident and home owner. First and foremost we want to ensure our health is not being affected by 
living here. Secondary the clean up needs to be completed correctly asap so the development can continue to flourish. Its not attractive 
for businesses or other home owners to move out here the level of uncertainty surrounding the toxic clean up.

Q3 What effects have site operations had on the surrounding community?

disruption, noise, parking issues, dust in homes

Q4 Are you aware of any community concerns regarding the site or its operation and maintenance? If so, please
give details.

the community is concerned on any levels of radiation or other toxic, life threatening issues.

Q5 Are you aware of any events, incidents, or activities that have occurred at the site, such as vandalism,
trespassing, or anything that required emergency response from local authorities? If so, please give details.

yes there has been theft and vandalism inside the Merchant building (451 Donahue St). We've had car break ins inside the merchant 
garage and also looters stealing mail packages.

Q6 Do you feel well informed about the site’s activities and progress?

no

Q7 Do you have any comments, suggestions, or recommendations regarding the site?

Let the residents of the community have a voice that actually matters. We are aware of meetings, but these meetings rarely area chance
for people's opinions to be taken into consideration.
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Q8 Are there ways that the Navy can better communicate with the local community? If you answer is "yes", please
provide your suggestions.

Yes, send emails with a google calendar link
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Q1 Please enter your contact information here:

Name Micharl Hamman

Organization IBNA, EDOT

Address 702 Earl Street

City San Francisco

State CA

ZIP 94124

Email Address mhamman@igc.org

Q2 What is your overall impression of the cleanup work conducted at Hunters Point Naval Shipyard (HPNS) over the
period of the fourth five-year review (2013 to present)?

Slow, slower that it should be.  This project should have been completed years ago.

Q3 What effects have site operations had on the surrounding community?

Few effects

Q4 Are you aware of any community concerns regarding the site or its operation and maintenance? If so, please
give details.

a.) How could the Navy allow such a massive fraud.  Why are not the guilty parties going to jail?  What steps have been taken (if any) to 
prevent this from happening again?

b.) What other assurance does the Navy have that the clean up was actually done correctly other than the fraudulent test results for 
Tetra-Tech?  Was there any other supervision of the clean up work?  Did the Navy not have it's own staff observing this work?  If not 
why not?

c.) Why is the retesting not being done in an expedited manor?  Why will it take so long to retest the site?
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Q5 Are you aware of any events, incidents, or activities that have occurred at the site, such as vandalism,
trespassing, or anything that required emergency response from local authorities? If so, please give details.

No

Q6 Do you feel well informed about the site’s activities and progress?

Yes

Q7 Do you have any comments, suggestions, or recommendations regarding the site?

This project is so far behind the original schedule that the remaining work should be done on an "emergency" basis and completed a 
quickly as is possible.  This community has been put on hold long enough and needs to get on with it's life.  The projected schedule for 
completion of the clean-up and transfer is unacceptable.

Q8 Are there ways that the Navy can better communicate with the local community? If you answer is "yes", please
provide your suggestions.

No
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Q1 Please enter your contact information here:

Name Bodo Klawonn

Address 555 Innes Ave #214

City San Francisco

State CA

ZIP 94124

Email Address bodoklawonn@gmail.com

Q2 What is your overall impression of the cleanup work conducted at Hunters Point Naval Shipyard (HPNS) over the
period of the fourth five-year review (2013 to present)?

Needs to improve accuracy of soil testing.

Q3 What effects have site operations had on the surrounding community?

Have not notice any side effects.

Q4 Are you aware of any community concerns regarding the site or its operation and maintenance? If so, please
give details.

Yes, the soil testing was falsified.

Q5 Are you aware of any events, incidents, or activities that have occurred at the site, such as vandalism,
trespassing, or anything that required emergency response from local authorities? If so, please give details.

NO

Q6 Do you feel well informed about the site’s activities and progress?

Not enough information is coming forward regarding the toxicity of the super fund site.

#17#17
COMPLETECOMPLETE

Collector:Collector:   Web Link 1 Web Link 1 (Web Link)(Web Link)
Started:Started:   Wednesday, February 28, 2018 11:21:13 AMWednesday, February 28, 2018 11:21:13 AM
Last Modified:Last Modified:   Wednesday, February 28, 2018 11:38:19 AMWednesday, February 28, 2018 11:38:19 AM
Time Spent:Time Spent:   00:17:0500:17:05
IP Address:IP Address:   23.118.69.8523.118.69.85

Page 1

33 / 34

Five Year Review for Hunters Point Naval Shipyard Community Member Survey SurveyMonkey



Q7 Do you have any comments, suggestions, or recommendations regarding the site?

Please have Parcel A retested as it affects my neighborhood.

Q8 Are there ways that the Navy can better communicate with the local community? If you answer is "yes", please
provide your suggestions.

Yes thru social media and outreach.
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FIVE-YEAR REVIEW SITE INSPECTION CHECKLIST 

I.  SITE INFORMATION 

Site Name:  Hunters Point Naval Shipyard Date of Inspection:  January 29, 2018 

Location and Region:  San Francisco, CA (EPA Region 9) EPA ID:  CA1170090087 

Agency, Office, or Company leading the Five-Year Review: 
Department of the Navy 

Weather/Temperature:  Partly Cloudy, 58°F 

Remedy Includes:  (Check all that apply) 
☒ Landfill cover/containment  ☒ Monitored natural attenuation 
☒ Access controls ☐ Groundwater containment 
☒ Institutional controls  ☐ Vertical barrier walls 
☐ Groundwater pump and treatment ☐ Surface water collection and treatment 
☒ Groundwater monitoring 
☒ Other:  Cover/containment remedies apply at multiple parcels; however, they are not traditional 
landfill caps (except for Parcel E-2).  Durable cover remedies are completed for IR-07/IR-18 and 
Parcels B-1, B-2, C, G, UC-1, UC-2, and UC-3.  Other parcels (D-1, E, and E-2) are in varying stages 
of planning or construction.  Other remedies include SVE and in-situ groundwater treatment using ZVI 
injection, aerobic ISB, and/or anaerobic ISB.  

This inspection only focuses on the sites with completed durable cover remedies, except for Parcels 
UC-1 and UC-2 (both are actively under construction by a non-Navy redevelopment contractor). 

Attachments: □ Inspection team roster attached ☒ Site map attached 

II. INTERVIEWS  (Check all that apply)

A. O&M Site Manager 

John Sourial, PE (IEJV) Project Manager 01/29/18 
Name Title Date 

Interviewed:      ☒ at site  ☐ at office  ☐ by phone    Phone No.  415-848-7103 

☐ Report Attached: 

Problems or suggestions:  None 

B. O&M Staff 

Steven Hoeft, PE (IEJV) Project Engineer 01/29/18 
Name Title Date 

Interviewed:      ☒ at site  ☐ at office  ☐ by phone    Phone No. 415-848-7109 

☐ Report attached: 

Problems or suggestions:  None 

C. Local Regulatory Authorities and Response Agencies (i.e., State and Tribal offices, emergency response 
office, police department, office of public health or environmental health, zoning office, recorder of deeds, or 
other city and county offices, etc.)  Fill in all that apply. 

Agency:  San Francisco Department of Public Health_ 

Contact:  Amy Brownell Environmental Engineer 2/22/18 415-252-3967 
Name Title Date Phone No. 

Interviewed: ☐ at site  ☒ at office  ☐ by phone    
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☒ Report attached:  See Appendix A 

Problems or suggestions:  See Appendix A 

D. Other interviews 

Community residents, EPA, DTSC, and Water Board 

☒ Report attached:  See Appendix A  

III.  ON-SITE DOCUMENTS & RECORDS VERIFIED  (Check all that apply) 

A. O&M Documents 

☒ O&M plan ☒ Readily available ☒ Up to date ☐ N/A 

☒ As-built drawings ☒ Readily available ☒ Up to date ☐ N/A 

☒ Maintenance logs ☒ Readily available ☒ Up to date ☐ N/A 

Remarks:  Documents are available in the Administrative Record and in the offices of the O&M contractors.   

B. Site-Specific Health and Safety Plan ☒ Readily available ☒ Up to date ☐ N/A 

☐ Contingency plan/emergency response plan ☐ Readily available ☐ Up to date ☒ N/A 

Remarks:  SSHPs confirmed for contractors with continuous site presence.  

C. O&M and OSHA Training Records ☒ Readily available ☒ Up to date ☐ N/A 

Remarks:  OSHA training records confirmed for contractors with continuous site presence. 

D. Permits and Service Agreements 

☐ Air discharge permit ☐ Readily available ☐ Up to date ☒ N/A 

☐ Effluent discharge ☐ Readily available ☐ Up to date ☒ N/A 

☐ Waste disposal, POTW ☐ Readily available ☐ Up to date ☒ N/A 

☐ Other permits_____________________ ☐ Readily available ☐ Up to date ☒ N/A 

Remarks: None 

E. Gas Generation Records ☐ Readily available ☐ Up to date ☒ N/A 

Remarks:  None 

F. Settlement Monument Records ☒ Readily available ☒ Up to date ☐ N/A 

Remarks:  Multiple settlement monuments have been installed at parcels with completed durable cover 
remedies.  Survey results are published in documents available in the Administrative Record. 

G. Groundwater Monitoring Records ☒ Readily available ☒ Up to date ☐ N/A 

Remarks:  Historical groundwater monitoring records are readily available in the Administrative Record. 

H. Leachate Extraction Records ☐ Readily available ☐ Up to date ☒ N/A 

Remarks: 

I. Discharge Compliance Records  

☐ Air ☐ Readily available ☐ Up to date ☒ N/A 

☐ Water (effluent) ☐ Readily available ☐ Up to date ☒ N/A 

Remarks: 
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J. Daily Access/Security Logs ☐ Readily available ☐ Up to date ☒ N/A 

Remarks:  Guarded security gates at Robinson Street and Crisp Road restrict access to HPNS.  City of San 
Francisco provides security and maintains access logs.  The Navy also employs security companies to 
perform roving patrols. 

IV.  O&M COSTS 

A. O&M Organization 

☐ State in-house ☐ Contractor for State 

☐ PRP in-house ☐ Contractor for PRP 

☐ Federal Facility in-house ☒ Contractor for Federal Facility 

☒ Other 

Remarks:  O&M on Navy property is currently performed by contractors employed by the Navy.  O&M on 
non-Navy property is performed by contractors employed by CCSF’s developer. 

B. O&M Cost Records  

☐ Readily available ☒ Up to date 

☒ Funding mechanism/agreement in place 
Original O&M cost estimate:  Not Available  

Costs for O&M performed by Navy contractors aligns with the budgets set aside by the Navy for that work.  
Costs for O&M non-Navy parcels were not readily available for review. 

C. Unanticipated or Unusually High O&M Costs During Review Period 

Describe costs and reasons:  None 

V.  ACCESS AND INSTITUTIONAL CONTROLS  ☒ Applicable   ☐ N/A 

A. Fencing 

☐ Fencing damaged ☐ Location shown on site map ☒ Gates secured  ☐ N/A 

Remarks:  The overall perimeter of HPNS and each parcel boundary is controlled by chain-link fence and 
gates.  All fencing was inspected and found to be generally in good condition.   

B. Other Access Restrictions 

☒ Signs and other security measures ☐ Location shown on site map ☐ N/A 

Remarks:  Signs are posted around the perimeter of each parcel to warn against ground disturbance.  
Additionally, signs are posted throughout HPNS warning of hazardous materials and/or radioactive hazards.  
All signs are intact and in good condition. 

C. Institutional Controls (ICs) 

1. Implementation and enforcement 

Site conditions imply ICs not properly implemented ☐ Yes   ☒ No ☐ N/A 

Site conditions imply ICs not being fully enforced ☐ Yes   ☒ No ☐ N/A 

Type of monitoring (e.g., self-reporting, drive by):  Routine inspection  

Frequency:  Annually  

Responsible party/agency:  Navy and Navy O&M contractors  

Contact:  John Sourial, PE (IEJV) Project Manager 1/15/18 415-848-7103 
 Name  Title Date Phone No. 
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Reporting is up-to-date ☒ Yes   ☐ No ☐ N/A 

Reports are verified by the lead agency ☒ Yes   ☐ No ☐ N/A 

Specific requirements in deed or decision documents have been met ☒ Yes   ☐ No ☐ N/A 

Violations have been reported ☐ Yes   ☒ No ☐ N/A 

Other problems or suggestions:  ☐ Report attached  

IC compliance reports for IR-07/IR-18 and Parcels B-1, B-2, C, and G found IC elements in compliance.  
These reports are included in the Administrative Record. 

2. Adequacy ☒ ICs are adequate ☐ ICs are inadequate ☐ N/A 

Remarks:  None 

D.  General 

1. Vandalism/trespassing ☐ Location shown on site map ☒ No vandalism evident 

Remarks:  No vandalism/trespassing evident during the site inspection; however, fence breaches and theft are 
common at HPNS.  Remedies are typically not affected by common acts of vandalism/trespassing. 

2. Land use changes on site ☒ N/A 

Remarks:   

3. Land use changes off site ☒ N/A 

Remarks:   

VI.  GENERAL SITE CONDITIONS 

A. Roads ☒ Applicable ☐ N/A 

Roads damaged ☐ Location shown on site map ☒ Roads adequate ☐ N/A 

Remarks:  Roads are generally in good condition and are maintained by O&M contractors where durable 
cover remedies have been installed.  

B.   Other Site Conditions 

Remarks:  Some minor trash accumulation and weeds are present; however, they are addressed during 
periodic maintenance events. 

VII.  COVERS    ☐ Applicable   ☐ N/A 

(Inspected durable covers at IR-07/IR-18 and Parcels B-1, B-2, C, G, and UC-3) 

A. Cover Surface 

1. Settlement (Low spots) ☐ Location shown on site map ☒ Settlement not evident 

Areal extent     Depth     No settlement    

Remarks:  
2. Cracks  ☐ Location shown on site map ☒ Cracking not evident 

Lengths     Widths     Depths    

Remarks:  Some minor cracking observed in Parcels B-1 and UC-3 due to heavy traffic (see Appendix D2 
and Appendix D-6, respectively); however, the cover still adequately prevents exposure to underlying soil.  
The cracks are monitored and addressed during periodic maintenance events. 
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3. Erosion ☐ Location shown on site map ☒ Erosion not evident 

Areal extent     Depth      

Remarks:  Erosion from storm events is not evident. 

4. Holes ☐ Location shown on site map ☒ Holes not evident 

Areal extent     Depth      

Remarks:  Some minor burrow holes were observed in Parcels B-1 and C (see Appendix D2 and Appendix 
D-4, respectively); however, they were observed to extend only a few inches below the surface.  The holes 
are monitored and repaired during periodic maintenance events. 

5. Vegetative Cover ☒ Grass  ☒ Cover properly established ☒ No signs of stress 

☐ Trees/Shrubs (indicate size and locations on a diagram) 

Remarks:  Vegetation is generally well established.  A small bare spot was observed in IR-07/IR-18 (see 
Appendix D-1).  Any bare spots are seeded during periodic O&M events. 

6. Alternative Cover (armored rock, concrete, etc.) ☐ N/A 

Remarks:  Riprap revetment and armoring is in good condition.  Concrete utility corridors, secured manholes, 
and monitoring well lids have also been incorporated into the durable cover and are in good condition.  Some 
concrete sidewalks in Parcel UC-3 were observed to be cracked (see Appendix D-6); however, the cover still 
adequately prevents exposure to underlying soil. 

7. Bulges ☐ Location shown on site map ☒ Bulges not evident 

Areal extent     Height      

Remarks:   
8. Wet Areas/Water Damage ☐ Wet areas/water damage not evident 

☐ Wet areas ☐ Location shown on site map Areal extent______________ 

☒ Ponding ☐ Location shown on site map Areal extent______________ 

☐ Seeps ☐ Location shown on site map Areal extent______________ 

☐ Soft subgrade ☐ Location shown on site map Areal extent______________ 

Remarks:  The only ponding that was observed during the inspection was within a swale in Parcel B-1 (see 
Appendix D2); however, ponding has also been observed during storm events over mild depressions in paved 
areas within all parcels.  These areas are monitored for damage during periodic inspections. 

9. Slope Instability ☐ Slides    ☐ Location shown on site map    ☒ No evidence of slope instability 

Areal extent      

Remarks: 

B. Benches ☐ Applicable ☒ N/A 

(Horizontally constructed mounds of earth placed across a steep landfill side slope to interrupt the slope in 
order to slow down the velocity of surface runoff and intercept and convey the runoff to a lined channel.) 

1. Flows Bypass Bench ☐ Location shown on site map ☒ N/A or okay 

Remarks: 

2. Bench Breached ☐ Location shown on site map ☒ N/A or okay 

Remarks: 
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3. Bench Overtopped ☐ Location shown on site map ☒ N/A or okay 

Remarks: 

C. Letdown Channels ☒ Applicable ☐ N/A 

(Channel lined with erosion control mats, riprap, grout bags, or gabions that descend down the steep side 
slope of the cover and will allow the runoff water collected by the benches to move off of the landfill cover 
without creating erosion gullies.) 

Remarks:  In IR-07/IR-18, a drainage channel exists along the toe of the steeply sloped portion in the 
southwest corner and was observed to be in good condition (Appendix D-1).  

1. Settlement ☐ Location shown on site map ☒ No evidence of settlement 

Areal extent     Depth      

Remarks: 

2. Material Degradation ☐ Location shown on site map ☒ No evidence of degradation 

Material type     Areal Extent     

Remarks: 

3. Erosion ☐ Location shown on site map ☒ No evidence of erosion 

Areal extent     Depth      

Remarks: 

4. Undercutting ☐ Location shown on site map ☒ No evidence of undercutting 

Areal extent     Depth      

Remarks: 

5. Obstructions ☐ Location shown on site map  ☒ No obstructions 

Type     Areal Extent     Size    

Remarks: 

6. Excessive Vegetative Growth ☐ Location shown on site map     ☒ No evidence of excessive growth 

☐ Vegetation in channels does not obstruct flow 

Type     Areal extent     

Remarks:  

D.   Cover Penetrations ☒ Applicable ☐ N/A 

1. Gas Vents 

☐ Active  ☐ Passive ☐ Properly secured/locked 

☐ Functioning ☐ Routinely sampled ☐ Good condition 

☐ Evidence of leakage at penetration ☐ Needs Maintenance ☒ N/A 

Remarks: 



Page 7 of 12 

2. Gas Monitoring Probes 

☐ Properly secured/locked ☒ Functioning ☐ Routinely sampled  

☒ Good condition ☐ Evidence of leakage at penetration 

☐ Needs Maintenance ☐ N/A 

Remarks:  Gas monitoring probes located in Parcel B-1 (Building 123) and Parcel C and are in good 
condition. 

3. Monitoring Wells (within surface area of landfill) 

☒ Properly secured/locked ☒ Functioning ☒ Routinely sampled  

☒ Good condition ☐ Evidence of leakage at penetration 

☐ Needs Maintenance ☐ N/A 

Remarks:  Monitoring wells are located in every parcel and are generally in good condition.  Wells are 
maintained under the BGMP.  Well surface completions are maintained under the O&M programs in areas 
where durable covers are present. 

4. Leachate Extraction Wells 

☐ Properly secured/locked ☐ Functioning ☐ Routinely sampled  

☐ Good condition ☐ Evidence of leakage at penetration 

☐ Needs Maintenance ☒ N/A 

Remarks: 

5. Settlement Monuments ☒ Located ☒ Routinely surveyed ☐ N/A 

Remarks:  None 

E. Gas Collection and Treatment ☐ Applicable   ☒ N/A 

1. Gas Treatment Facilities 

☐ Flaring ☐ Thermal destruction ☐ Collection for reuse 

☐ Good condition ☐ Needs Maintenance                                    ☒ N/A 

Remarks:  

2. Gas Collection Wells, Manifolds and Piping 

☐ Good condition ☐ Needs Maintenance  

Remarks: 

3. Gas Monitoring Facilities (e.g., gas monitoring of adjacent homes or buildings) 

☐ Good condition ☐ Needs Maintenance  ☒ N/A 

Remarks: 

F. Cover Drainage Layer ☐ Applicable ☒ N/A 

1. Outlet Pipes Inspected ☐ Functioning ☒ N/A 

Remarks:   

2. Outlet Rock Inspected ☐ Functioning ☒ N/A 

Remarks:   
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G. Detention/Sedimentation Ponds ☐ Applicable ☒ N/A 

1. Siltation  

Areal extent     Depth      

☒ N/A ☐ Siltation not evident 

Remarks: 

2. Erosion 

Areal extent     Depth      

☐ Erosion not evident 

Remarks: 

3. Outlet Works ☐ Functioning ☒ N/A 

Remarks: 

4. Dam ☐ Functioning ☒ N/A 

Remarks: 

H.  Retaining Walls ☒ Applicable ☐ N/A 

1. Deformations ☐ Location shown on site map ☐ Deformation not evident 

Horizontal displacement     Vertical displacement    

Rotational displacement      

Remarks:  Retaining walls are located in IR-07/IR-18 and Parcel B-1 (see Appendix D-1 and Appendix D-2, 
respectively).  Both retaining walls are intact and in good condition. 

2. Degradation ☐ Location shown on site map ☐ Degradation not evident 

Remarks:  None 

I. Perimeter Ditches/Off-Site Discharge ☒ Applicable ☐ N/A 

Remarks:  Swales are located in IR-07/IR-18 and Parcels B-1, B-2, C, and G. 

1. Siltation ☐ Location shown on site map ☐ Siltation not evident 

Areal extent     Depth      

Remarks:  Minor sediment/debris accumulation occurs in the drainage swales and is cleaned out during 
periodic maintenance events. 

2. Vegetative Growth ☐ Location shown on site map ☐ N/A 

☒ Vegetation does not impede flow 

Areal extent     Type      

Remarks:  The only vegetation-lined swale is located in the northeastern corner of IR-07/IR-18 (see 
Appendix D-1).  The vegetation does not impede flow, and the swale is functioning as intended. 

3. Erosion ☐ Location shown on site map ☒ Erosion not evident 

Areal extent     Depth      

Remarks: 
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4. Discharge Structure ☒ Functioning ☐ N/A 

Remarks:  Outfalls to SF Bay are located in Parcels B-1, B-2, and C.  Outfalls are functioning as intended. 

VIII.  VERTICAL BARRIER WALLS       ☐ Applicable   ☒ N/A 

1. Settlement ☐ Location shown on site map ☐ Settlement not evident 

Areal extent     Depth      

Remarks: 

2. Performance Monitoring Type of monitoring__________________________ 

☒ Performance not monitored 

Frequency     □ Evidence of breaching 

Head differential       

Remarks: 

IX.  GROUNDWATER/SURFACE WATER REMEDIES    ☒ Applicable       ☐ N/A 

A. Groundwater Extraction Wells, Pumps, and Pipelines ☐ Applicable ☒ N/A 

1. Pumps, Wellhead Plumbing, and Electrical 

☐ Good condition ☐ All required wells properly operating  ☐ Needs Maintenance   

Remarks: 

2. Extraction System Pipelines, Valves, Valve Boxes, and Other Appurtenances 

☐ Good condition ☐ Needs Maintenance 

Remarks: 

3. Spare Parts and Equipment 

☐ Readily available ☐ Good condition ☐ Requires upgrade ☐ Needs to be provided 

Remarks: 

B. Surface Water Collection Structures, Pumps, and Pipelines ☐ Applicable ☒ N/A 

1. Collection Structures, Pumps, and Electrical 

☐ Good condition ☐ Needs Maintenance  

Remarks: 

2. Surface Water Collection System Pipelines, Valves, Valve Boxes, and Other Appurtenances 

☐ Good condition ☐ Needs Maintenance 

Remarks: 

3. Spare Parts and Equipment 

☐ Readily available ☐ Good condition ☐ Requires upgrade ☐ Needs to be provided 

Remarks: 
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C.  Treatment System ☐ Applicable ☒ N/A 

1. Treatment Train (Check components that apply) 

☐ Metals removal ☐ Oil/water separation ☐ Bioremediation 

☐ Air stripping ☐ Carbon absorbers 

☐ Filters    

☐ Additive (e.g., chelation agent, flocculent)    

☐ Others    

☐ Good condition ☐ Needs Maintenance  

☐ Sampling ports properly marked and functional 

☐ Sampling/maintenance log displayed and up to date 

☐ Equipment properly identified 

☐ Quantity of groundwater treated annually    

☐ Quantity of surface water treated annually    

Remarks: 

2. Electrical Enclosures and Panels (properly rated and functional) 

☐ Good condition ☐ Needs Maintenance  

Remarks: 

3. Tanks, Vaults, Storage Vessels 

☐ Good condition ☐ Proper secondary containment ☐ Needs Maintenance 

Remarks: 

4. Discharge Structure and Appurtenances 

☐ Good condition ☐ Needs Maintenance  

Remarks: 

5. Treatment Building(s) 

☐ Good condition (esp. roof and doorways) ☐ Needs repair 

☐ Chemicals and equipment properly stored 

Remarks: 

D.  Monitoring Data 

1. Monitoring Wells  

☒ Properly secured/locked ☒ Functioning ☒ Routinely sampled ☒ Good condition 

☒ All required wells located ☐ Needs Maintenance   

Remarks: 

2. Monitoring Data 

☒ Is routinely submitted on time ☒ Is of acceptable quality  

Remarks:  BGMP issues reports semiannually and approximately 6 months after sample collection. 
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3. Monitoring data suggests: 

☐ Groundwater plume is effectively contained ☐ Contaminant concentrations are declining 

Remarks:  Collection of performance monitoring data for active treatment remedies in Parcel B-1 IR-10 and 
Parcel C is underway.  No reports describing long-term remedy performance have been published to date.   

E.  Monitored Natural Attenuation 

1. Monitoring Wells (natural attenuation remedy) 

☒ Properly secured/locked ☒ Functioning ☒ Routinely sampled ☒ Good condition 

☒ All required wells located ☐ Needs Maintenance  

Remarks: 

X.  OTHER REMEDIES 

If there are remedies applied at the site which are not covered above, attach an inspection sheet describing the physical 
nature and condition of any facility associated with the remedy.  An example would be soil vapor extraction. 

Remarks:  SVE systems are also located in Parcels B-1 and C.  The only currently active SVE system is located within 
Parcel B-1, IR-10, although systems in Parcel C have been operated in the past.  The system in IR-10 is functional. 

XI.  OVERALL OBSERVATIONS 

A. Implementation of the Remedy 

Describe issues and observations relating to whether the remedy is effective and functioning as designed.  
Begin with a brief statement of what the remedy is to accomplish (i.e., to contain contaminant plume, 
minimize infiltration and gas emission, etc.). 

Durable covers have been installed in Parcels B-1, B-2, C, G, and UC-3 and IR-07/IR-18 to prevent or 
minimize exposure to soil and sediment and to prevent migration of sediment to SF Bay.  The durable covers 
in these parcels are generally intact and functioning as intended. 

Groundwater monitoring is performed across HPNS by the BGMP to support performance monitoring for 
groundwater remedies, including active remedies (e.g., ISB, ZVI) and MNA.  Data are collected 
semiannually.  The program collects data that are usable and of high quality and the well network is intact 
and functioning as intended. 

ICs are implemented at Parcels B-1, B-2, C, G, and UC-3 and IR-07/IR-18 to prevent exposure to COCs and 
protect the completed remedies.  LUC compliance monitoring is performed annually and has verified that no 
violations have occurred to date.  

B. Adequacy of O&M 

Describe issues and observations related to the implementation and scope of O&M procedures.  In 
particular, discuss their relationship to the current and long-term protectiveness of the remedy. 

Inspections reports verify that O&M procedures are adequately maintaining the performance of the remedies.  
The use of qualified professionals to perform the inspections and direct the maintenance ensures the long-
term success of the O&M programs.   

C. Early Indicators of Potential Remedy Problems 

Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high 
frequency of unscheduled repairs that suggest that the protectiveness of the remedy may be compromised in 
the future.    

No early indicators of potential problems were identified. 
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D. Opportunities for Optimization 

Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy. 

The Navy switched to performing off-schedule (as-needed) O&M inspections and maintenance, rather than 
planned/scheduled inspections and maintenance on a set frequency in 2017.  This approach has facilitated the 
implementation of the O&M programs.  Maintenance activities can occur when optimal (e.g., mowing in 
May prior to fire hazard season, cleaning of swales in September prior to the start of the wet season).  
Recommend continued implementation of this approach to optimize remedy performance and lifespan. 
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Appendix C2. Photographic Log, IR Sites 07 and 18



Appendix C2 Photographic Log, IR Sites 07 and 18 

C2-1 

 
Photograph C2-1:  View of soil cover near revetment crest.  Cover vegetation is generally 
well established and in good condition.  No evidence of erosion, subsidence, or settlement 
observed.  Facing northwest. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  John Sourial, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C2-2:  View of soil cover near revetment crest.  Cover vegetation is generally 
well established and in good condition.  No evidence of erosion, subsidence, or settlement 
observed.  Facing southwest. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  John Sourial, P.E. (IEJV) Date:  January 29, 2018 



Appendix C2 Photographic Log, IR-07/18 

C2-2 

 
Photograph C2-3:  View of soil cover in southwest corner of site.  Cover vegetation is 
generally well established and in good condition.  No evidence of erosion, subsidence, or 
settlement observed.  Facing southwest. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  John Sourial, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C2-4:  View of soil cover near Innes Avenue.  Cover vegetation is generally 
well established and in good condition.  No evidence of erosion, subsidence, or settlement 
observed.  Facing northeast. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  John Sourial, P.E. (IEJV) Date:  January 29, 2018 

-------=--------=-~---=-=~-----==------s.:-------



Appendix C2 Photographic Log, IR-07/18 

C2-3 

 
Photograph C2-5:  View of soil cover near entrance gate.  Cover vegetation is generally 
well established and in good condition.  No evidence of erosion, subsidence, or settlement 
observed.  Facing northwest. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  John Sourial, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C2-6:  View of soil cover near main gate.  Cover vegetation is generally well 
established and in good condition.  No evidence of erosion, subsidence, or settlement 
observed.  Facing northwest. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  John Sourial, P.E. (IEJV) Date:  January 29, 2018 



Appendix C2 Photographic Log, IR-07/18 

C2-4 

 
Photograph C2-7:  View of soil cover near intersection of Galvez Avenue and Donahue 
Street.  Small areas along the grass swale where the cover has been disturbed will require 
seeding during the next O&M event.  Facing west. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  John Sourial, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C2-8:  View of drainage channel north of Building 117.  Channel is free of 
sediment and functioning as intended.  Facing south. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  John Sourial, P.E. (IEJV) Date:  January 29, 2018 



Appendix C2 Photographic Log, IR-07/18 

C2-5 

 
Photograph C2-9:  View of retaining wall.  Retaining wall is stable with no evidence of 
settlement or cracking.  Facing southwest.  
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  John Sourial, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C2-10:  View of shoreline revetment north of Building 117.  Revetment is 
stable with no evidence of settlement or movement.  Facing northwest. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  John Sourial, P.E. (IEJV) Date:  January 29, 2018 



Appendix C2 Photographic Log, IR-07/18 

C2-6 

 
Photograph C2-11:  View of shoreline revetment near non-Navy boundary.  Revetment is 
stable with no evidence of settlement or movement.  Facing southeast. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  John Sourial, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C2-12:  View of durable asphaltic pavement at bump-out area north of 
Building 117.  Cover is generally intact and in good condition.  Minor cover damage 
caused by weed growth along fence line; typical of cover damage that is documented and 
addressed during periodic O&M repair events.  Facing east. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  John Sourial, P.E. (IEJV) Date:  January 29, 2018 



Appendix C2 Photographic Log, IR-07/18 

C2-7 

 
Photograph C2-13:  All warning signs are intact and legible with current BRAC contact 
information.  Facing northwest. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  John Sourial, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C2-14:  Chain-link fence along Donahue Street is intact and in good condition.  
Facing northeast. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  John Sourial, P.E. (IEJV) Date:  January 29, 2018 



Appendix C2 Photographic Log, IR-07/18 

C2-8 

 
Photograph C2-15:  Chain-link fence along non-Navy property is intact and in good 
condition.  Facing southwest. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  John Sourial, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C2-16:  Monitoring well completions (typical) intact and in good condition. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  John Sourial, P.E. (IEJV) Date:  January 29, 2018 



Appendix C2 Photographic Log, IR-07/18 

C2-9 

 
Photograph C2-17:  Survey monument (typical) intact and in good condition. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  John Sourial, P.E. (IEJV) Date:  January 29, 2018 
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Appendix C3. Photographic Log, Parcel B-1



Appendix C3 Photographic Log, Parcel B-1 

C3-1 

 
Photograph C3-1:  View of soil cover on slope southwest of Building 113.  Cover 
vegetation is generally well established and in good condition.  No evidence of erosion, 
subsidence, or settlement.  Facing northwest. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Spencer Johnson, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C3-2:  View of retaining wall along toe of soil cover southwest of Building 113.  
Retaining wall is stable with no evidence of settlement or cracking.  Facing southeast. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Spencer Johnson, P.E. (IEJV) Date:  January 29, 2018 



Appendix C3 Photographic Log, Parcel B-1 

C3-2 

 
Photograph C3-3:  View of soil cover adjacent to Galvez Avenue.  Minor areas of 
disturbed soil visible in foreground caused by burrowing rodents; typical of soil cover 
damage that has been documented and addressed during periodic O&M repair events.  
Facing northwest. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Spencer Johnson, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C3-4:  View of outfall protection for storm drain pipe southwest of 
Building 120.  Riprap armoring is in good condition, and outfall is functioning as intended.  
Facing southwest. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Spencer Johnson, P.E. (IEJV) Date:  January 29, 2018 



Appendix C3 Photographic Log, Parcel B-1 

C3-3 

 
Photograph C3-5:  View of durable asphaltic pavement cover southwest of Building 121.  
Cover is generally intact and in good condition.  Facing northeast. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Spencer Johnson, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C3-6:  View of durable asphaltic pavement cover northeast of Building 121.  
Cover is generally intact and in good condition.  Facing southwest. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Spencer Johnson, P.E. (IEJV) Date:  January 29, 2018 



Appendix C3 Photographic Log, Parcel B-1 

C3-4 

 
Photograph C3-7:  View of drainage swale in durable asphaltic pavement cover southwest 
of Dry Docks 5, 6, and 7.  Cover is in good condition and swale is free of debris.  Facing 
southeast. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Spencer Johnson, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C3-8:  View of drainage swale in durable asphaltic pavement cover northwest 
of Building 156.  Asphalt pavement in the swale is damaged due to vehicle traffic, but it 
adequately prevents exposure to underlying soil.  Facing southeast. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Spencer Johnson, P.E. (IEJV) Date:  January 29, 2018 



Appendix C3 Photographic Log, Parcel B-1 

C3-5 

 
Photograph C3-9:  View of durable asphaltic pavement cover along Donahue Street.  
Cover is generally intact and in good condition.  Facing northeast. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Spencer Johnson, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C3-10:  View of drainage swale in durable asphaltic pavement cover 
southwest of Building 123, with small accumulation of water.  Minor cover damage 
caused by weed growth along edge of swale; typical of cover damage that has been 
documented and addressed during periodic O&M repair events.  Facing northwest. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Spencer Johnson, P.E. (IEJV) Date:  January 29, 2018 



Appendix C3 Photographic Log, Parcel B-1 

C3-6 

 
Photograph C3-11:  View of shoreline revetment north of Building 145.  Revetment is 
stable, with no evidence of settlement or movement.  Facing southwest. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Spencer Johnson, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C3-12:  Monitoring well completions (typical) intact and in good condition.  
Facing southwest. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Spencer Johnson, P.E. (IEJV) Date:  January 29, 2018 



Appendix C3 Photographic Log, Parcel B-1 

C3-7 

 
Photograph C3-13:  Settlement monument (typical) intact and in good condition.  Facing 
northwest. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Spencer Johnson, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C3-14:  Chain-link fence and gate at site entrance on Robinson Street.  Fence 
and gate are intact and in good condition.  Entrance sign is intact and legible with current 
BRAC information.  Facing northeast. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Spencer Johnson, P.E. (IEJV) Date:  January 29, 2018 
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Appendix C3 Photographic Log, Parcel B-1 

C3-8 

 
Photograph C3-15:  SVE wells and conveyance piping at IR-10 (inside Building 123) intact 
and in good condition.  Facing southwest. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Spencer Johnson, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C3-16:  SVE treatment system at IR-10 is intact and functioning as intended.  
Facing northeast. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Spencer Johnson, P.E. (IEJV) Date:  January 29, 2018 
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Appendix C4. Photographic Log, Parcel B-2



Appendix C4 Photographic Log, Parcel B-2 

C4-1 

 
Photograph C4-1:  View of durable asphaltic pavement cover near Parcel C boundary.  
Cover is generally intact and in good condition.  Facing east. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Steven Hoeft, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C4-2:  View of durable asphaltic pavement cover west of Building 140.  Cover 
is generally intact and in good condition.  Facing northwest. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Steven Hoeft, P.E. (IEJV) Date:  January 29, 2018 



Appendix C4 Photographic Log, Parcel B-2 

C4-2 

 
Photograph C4-3:  View of durable asphaltic pavement cover near IR-26.  Cover is 
generally intact and in good condition.  Facing south. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Steven Hoeft, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C4-4:  View of durable asphaltic pavement cover north of Building 130.  Cover 
is generally intact and in good condition.  Facing northwest. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Steven Hoeft, P.E. (IEJV) Date:  January 29, 2018 



Appendix C4 Photographic Log, Parcel B-2 

C4-3 

 
Photograph C4-5:  View of drainage swale in durable asphaltic pavement cover northwest 
of Building 159.  Cover is in good condition and swale is free of debris.  Facing east. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Steven Hoeft, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C4-6:  View of swale outfall north of Building 140.  Check dams are intact and 
functioning as intended.  Facing north. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Steven Hoeft, P.E. (IEJV) Date:  January 29, 2018 



Appendix C4 Photographic Log, Parcel B-2 

C4-4 

 
Photograph C4-7:  View of swale outfall east of Building 130.  Check dams are intact and 
functioning as intended.  Facing south. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Steven Hoeft, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C4-8:  View of shoreline revetment north of Building 130.  Revetment is stable, 
with no evidence of settlement or movement.  Facing southeast. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Steven Hoeft, P.E. (IEJV) Date:  January 29, 2018 



Appendix C4 Photographic Log, Parcel B-2 

C4-5 

 
Photograph C4-9:  View of shoreline revetment north of Building 140.  Revetment is stable, 
with no evidence of settlement or movement.  Facing west. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Steven Hoeft, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C4-10:  Historic Building 140 secured to prevent access to foundation.  Facing 
north. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Steven Hoeft, P.E. (IEJV) Date:  January 29, 2018 



Appendix C4 Photographic Log, Parcel B-2 

C4-6 

 
Photograph C4-11:  View of the Building 128 foundation.  Building foundations (typical) 
intact and in good condition.  Facing northwest. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Steven Hoeft, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C4-12:  All warning signs are intact and legible with current BRAC contact 
information.  Fence is intact and in good condition.  Facing northeast. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Steven Hoeft, P.E. (IEJV) Date:  January 29, 2018 

CAUTION· 
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Appendix C4 Photographic Log, Parcel B-2 

C4-7 

 
Photograph C4-13:  Chain-link fence along Parcel B-1 boundary recently installed for 
basewide access control.  Fence is intact and in good condition.  Facing north. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Steven Hoeft, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C4-14:  Chain-link fence along Parcel B-1 boundary recently installed for 
basewide access control.  Fence is intact and in good condition.  Facing west. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Steven Hoeft, P.E. (IEJV) Date:  January 29, 2018 



Appendix C4 Photographic Log, Parcel B-2 

C4-8 

 
Photograph C4-15:  Monitoring well completions (typical) intact and in good condition.  
Facing southwest. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Steven Hoeft, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C4-16:  Survey monument (typical) intact and in good condition.  Facing 
southwest. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Steven Hoeft, P.E. (IEJV) Date:  January 29, 2018 
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Figure C-3. Photo Location and View Map – Parcel B-2
Hunters Point Naval Shipyard, San Francisco, California
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Appendix C5. Photographic Log, Parcel C



Appendix C5 Photographic Log, Parcel C 

C5-1 

 
Photograph C5-1:  View of durable asphaltic pavement cover near intersection of 
Robinson Street and Fisher Avenue.  Cover is generally intact and in good condition.  
Facing southeast. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Steven Hoeft, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C5-2:  View of durable asphaltic pavement cover west of Building 231.  Cover 
is generally intact and in good condition.  Facing south. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Steven Hoeft, P.E. (IEJV) Date:  January 29, 2018 



Appendix C5 Photographic Log, Parcel C 

C5-2 

 
Photograph C5-3:  View of durable asphaltic pavement cover north of Dry Dock 4.  Cover is 
generally intact and in good condition.  Facing southeast. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Steven Hoeft, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C5-4:  View of durable asphaltic pavement cover north of Building 241.  Cover 
is generally intact and in good condition.  Facing northeast. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Steven Hoeft, P.E. (IEJV) Date:  January 29, 2018 



Appendix C5 Photographic Log, Parcel C 

C5-3 

 
Photograph C5-5:  View of durable asphaltic pavement cover south of Dry Dock 4.  Cover 
is generally intact and in good condition.  Facing south. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Steven Hoeft, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C5-6:  View of durable asphaltic pavement cover at southeast end of Dry 
Dock 2.  Cover is generally intact and in good condition.  Facing south. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Steven Hoeft, P.E. (IEJV) Date:  January 29, 2018 



Appendix C5 Photographic Log, Parcel C 

C5-4 

 
Photograph C5-7:  View of drainage swale at east end of Spear Street.  Cover is in good 
condition, and swale is free of debris.  Check dams are intact and functioning as 
intended.  Facing west. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Steven Hoeft, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C5-8:  View of drainage swale west of Building 214.  Cover is in good 
condition, and swale is free of debris.  Check dams are intact and functioning as 
intended.  Facing northwest. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Steven Hoeft, P.E. (IEJV) Date:  January 29, 2018 



Appendix C5 Photographic Log, Parcel C 

C5-5 

 
Photograph C5-9:  View of swale outfall south of Building 230.  Check dams are intact and 
functioning as intended.  Facing east. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Steven Hoeft, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C5-10:  BMPs around catch basins (typical) intact and free of sediment.  
Facing northwest. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Steven Hoeft, P.E. (IEJV) Date:  January 29, 2018 



Appendix C5 Photographic Log, Parcel C 

C5-6 

 
Photograph C5-11:  View of shoreline armoring northeast of Building 231.  Riprap 
armoring is stable, with no evidence of settlement or movement.  Facing northwest. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Steven Hoeft, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C5-12:  Buildings secured (typical) to prevent access to foundation.  Facing 
north. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Steven Hoeft, P.E. (IEJV) Date:  January 29, 2018 
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Appendix C5 Photographic Log, Parcel C 

C5-7 

 
Photograph C5-13:  View of Building 231 foundation.  Building foundations (typical) intact 
and in good condition.  Facing northeast. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Steven Hoeft, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C5-14:  View of soil cover west of Building 134.  Cover vegetation is generally 
well established and in good condition.  No evidence of erosion, subsidence, or settlement 
observed.  Facing northwest. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Steven Hoeft, P.E. (IEJV) Date:  January 29, 2018 



Appendix C5 Photographic Log, Parcel C 

C5-8 

 
Photograph C5-15:  View of soil cover west of Building 134.  Minor areas of 
disturbed soil visible in foreground caused by burrowing rodents; typical of soil 
cover damage that has been documented and addressed during periodic O&M 
repair events. Facing southeast. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, 
California 
Photographed by:  Steven Hoeft, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C5-16:  West end of soil cover disturbed and fencing removed to 
permit redevelopment work by non-Navy contractor.  Facing southeast. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, 
California 
Photographed by:  Steven Hoeft, P.E. (IEJV) Date:  January 29, 2018 



Appendix C5 Photographic Log, Parcel C 

C5-9 

 
Photograph C5-17:  SVE treatment systems, wells, and conveyance piping and 
surrounding chain-link fencing intact with no signs of vandalism.  Facing northeast. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Steven Hoeft, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C5-18:  Entrance gate at intersection of Robinson Street and Fisher Avenue is 
intact and in good condition.  All warning signs are intact and legible with current BRAC 
contact information.  Facing southeast. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Steven Hoeft, P.E. (IEJV) Date:  January 29, 2018 



Appendix C5 Photographic Log, Parcel C 

C5-10 

 
Photograph C5-19:  Chain-link fence along Fisher Avenue is intact and in good condition.  
Facing northeast. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Steven Hoeft, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C5-20:  Chain-link fence along Robinson Street is intact and in good 
condition.  West end of fencing removed to permit site work by non-Navy contractor.  
Facing northwest. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Steven Hoeft, P.E. (IEJV) Date:  January 29, 2018 



Appendix C5 Photographic Log, Parcel C 

C5-11 

 
Photograph C5-21:  Monitoring well completions (typical) intact and in good condition.  
Facing east. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Steven Hoeft, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C5-22:  Survey monument 2 intact and in good condition.  Survey monument 
1 was demolished by non-Navy contractor to permit site work and will be replaced upon 
completion. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Steven Hoeft, P.E. (IEJV) Date:  January 29, 2018 
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Appendix C6. Photographic Log, Parcel G



Appendix C6 Photographic Log, Parcel G 

C6-1 

 
Photograph C6-1:  View of durable asphaltic pavement cover east of Building 302.  Cover 
is generally intact and in good condition.  Facing south. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Steven Hoeft, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C6-2:  View of durable asphaltic pavement cover north of Building 402.  Cover 
is generally intact and in good condition.  Facing west. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Steven Hoeft, P.E. (IEJV) Date:  January 29, 2018 



Appendix C6 Photographic Log, Parcel G 

C6-2 

 
Photograph C6-3:  View of durable asphaltic pavement cover north of Building 411.  Cover 
is generally intact and in good condition.  Facing northwest. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  John Sourial, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C6-4:  View of durable asphaltic pavement cover south of Building 404.  
Cover is generally intact and in good condition.  Facing southeast. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Steven Hoeft, P.E. (IEJV) Date:  January 29, 2018 



Appendix C6 Photographic Log, Parcel G 

C6-3 

 
Photograph C6-5:  View of durable asphaltic pavement cover near intersection of 
Manseau Street and Morrell Street.  Cover is generally intact and in good condition. 
Facing east. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Spencer Johnson, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C6-6:  View of concrete utility corridor cover west of Building 351.  Cover is 
generally intact and in good condition. Facing south. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  John Sourial, P.E. (IEJV) Date:  January 29, 2018 



Appendix C6 Photographic Log, Parcel G 

C6-4 

 
Photograph C6-7:  View of repaired concrete cover north of Building D-A.  Cover is 
generally intact and in good condition.  Facing west. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  John Sourial, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C6-8:  View of seal coat cover east of Building 363.  Cover has some minor 
cracking due to weeds, but it adequately prevents exposure to underlying soil.  Facing 
north. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Spencer Johnson, P.E. (IEJV) Date:  January 29, 2018 



Appendix C6 Photographic Log, Parcel G 

C6-5 

 
Photograph C6-9:  View of swale outfall east of Building D-A.  Check dams are intact and 
functioning as intended.  Facing north. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  John Sourial, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C6-10:  View of the Building 411 foundation.  Building foundations (typical) 
intact and in good condition.  Facing northwest. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  John Sourial, P.E. (IEJV) Date:  January 29, 2018 



Appendix C6 Photographic Log, Parcel G 

C6-6 

 
Photograph C6-11:  Entrance gates (typical) are intact and in good condition.  Facing 
northeast. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Steven Hoeft, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C6-12:  K-rail barrier along H Street intact and in good condition.  Facing 
southeast. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Steven Hoeft, P.E. (IEJV) Date:  January 29, 2018 



Appendix C6 Photographic Log, Parcel G 

C6-7 

 
Photograph C6-13:  Chain-link fence along Parcel D-1 boundary is intact and in good 
condition.  Facing southeast. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Spencer Johnson, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C6-14:  Monitoring well completions (typical) intact and in good condition.  
Facing northwest. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Spencer Johnson, P.E. (IEJV) Date:  January 29, 2018 



Appendix C6 Photographic Log, Parcel G 

C6-8 

 
Photograph C6-15:  Survey monument (typical) intact and in good condition.  Facing west. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  Steven Hoeft, P.E. (IEJV) Date:  January 29, 2018 
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Appendix C7. Photographic Log, Parcel UC-3 



Appendix C7 Photographic Log, Parcel UC-3 

C7-1 

 
Photograph C7-1:  View of durable asphaltic pavement cover at southern end of Crisp 
Road.  Cover is generally intact and in good condition.  Facing south. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  John Sourial, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C7-2:  View of durable asphaltic pavement cover at southern end of Crisp 
Road.  Cover is generally intact and in good condition.  Facing northwest. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  John Sourial, P.E. (IEJV) Date:  January 29, 2018 



Appendix C7 Photographic Log, Parcel UC-3 

C7-2 

 
Photograph C7-3:  View of durable asphaltic pavement cover at southern end of Crisp 
Road.  Area of damaged asphaltic concrete in roadway caused by heavy truck traffic.  
Facing northwest. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  John Sourial, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C7-4:  View of durable asphaltic pavement cover at southern end of Crisp 
Road.  Cover is generally intact and in good condition.  Facing west. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  John Sourial, P.E. (IEJV) Date:  January 29, 2018 



Appendix C7 Photographic Log, Parcel UC-3 

C7-3 

 
Photograph C7-5:  View of concrete utility corridor cover at southern end of Crisp Road.  
Cover is generally intact and in good condition.  Facing northwest. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  John Sourial, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C7-6:  View of durable asphaltic pavement cover at southern end of Crisp 
Road.  Cover is generally intact and in good condition.  Facing west. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  John Sourial, P.E. (IEJV) Date:  January 29, 2018 

-------------------------------------------------



Appendix C7 Photographic Log, Parcel UC-3 

C7-4 

 
Photograph C7-7:  View of southernmost infiltration trench along Crisp Road.  Trench is 
intact and in good condition.  Functionality of the trench was not assessed.  Facing 
northwest. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  John Sourial, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C7-8:  View of durable asphaltic pavement cover at southern end of Crisp 
Road.  Area of damaged asphaltic concrete in roadway caused by heavy truck traffic.  
Facing northwest. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  John Sourial, P.E. (IEJV) Date:  January 29, 2018 
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Appendix C7 Photographic Log, Parcel UC-3 

C7-5 

 
Photograph C7-9:  View of durable asphaltic pavement cover in central portion of Crisp 
Road.  Cover is generally intact and in good condition.  Facing northwest. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  John Sourial, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C7-10:  View of one of the northernmost infiltration trenches along Crisp 
Road.  Trench is intact and in good condition.  Functionality of the trench was not 
assessed.  Facing northwest. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  John Sourial, P.E. (IEJV) Date:  January 29, 2018 



Appendix C7 Photographic Log, Parcel UC-3 

C7-6 

 
Photograph C7-11:  View of durable asphaltic pavement cover in northern portion of Crisp 
Road.  Cover is generally intact and in good condition.  Facing west. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  John Sourial, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C7-12:  View of concrete sidewalk cover in northern portion of Crisp Road.  
Sidewalk is cracked and weathered, but it adequately prevents exposure of underlying 
soil.  Facing northwest. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  John Sourial, P.E. (IEJV) Date:  January 29, 2018 



Appendix C7 Photographic Log, Parcel UC-3 

C7-7 

 
Photograph C7-13:  View of northernmost infiltration trench along Crisp Road.  Trench is 
intact and in good condition.  Functionality of the trench was not assessed.  Facing 
northwest. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  John Sourial, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C7-14:  Chain-link fence along Crisp Road recently installed for basewide 
access control.  Fence is intact and in good condition.  Facing south. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  John Sourial, P.E. (IEJV) Date:  January 29, 2018 



Appendix C7 Photographic Log, Parcel UC-3 

C7-8 

 
Photograph C7-15:  Chain-link fence along Crisp Road recently installed for basewide 
access control.  Fence is intact and in good condition.  Facing southwest. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  John Sourial, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C7-16:  Monitoring well completions (typical) intact and in good condition. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  John Sourial, P.E. (IEJV) Date:  January 29, 2018 



Appendix C7 Photographic Log, Parcel UC-3 

C7-9 

 
Photograph C7-17:  Chain-link fence along Crisp Road recently installed for basewide 
access control.  Fence is intact and in good condition.  Facing southwest. 
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  John Sourial, P.E. (IEJV) Date:  January 29, 2018 

 
Photograph C7-18:  Active utility vault covers integrated into durable cover and secured.  
Facing southwest.  
Fourth Five-Year Review, Hunters Point Naval Shipyard, San Francisco, California 
Photographed by:  John Sourial, P.E. (IEJV) Date:  January 29, 2018 
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Figure C-6. Photo Location and View Map – Parcel UC-3
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